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The mash tank, showing gear that operates the 


mixing kettles 


How Beer Is Made 
By Ernest Elva Weir 


EER is an infusion of malted barley 

boiled with hops and afterwards al- 
lowed to ferment; and although the in- 
gredients are few and simple, from four 
to six months are required to complete the 
various complicated processes involved in 
its production. The Egyptians manu- 
factured beer 3,000 years ago, making 
the art of the brewmaster one of the oldest 
known to mankind. 

The manufacture of beer commences in 
the mash tank, a large enamel-lined recep- 
tacle, where malt and hot water are placed 
in proper proportions. This tank has a false 
bottom through which live steam is ad- 
mitted to maintain the required tempera- 
ture. The mixture is agitated by machine- 
driven revolving paddles and the resultant 
golden-colored liquid, called wort, is 
filtered through the grain of the mash into 
the false bottom. From here it is drawn 
off and conducted through copper pipes 
to the brewing kettle, an immense copper 
boiler, also provided with a false bottom. 
After the addition of hops, the liquid is 
boiled until the hops yield their full flavor. 
Heat is applied by live steam passed into 
the kettle and kept in circulation by a 
natural draft through an exhaust flue from 
the top of the kettle to the open air. The 
hops, the ingredient that gives beer a bitter 
taste, are added gradually during the boil- 
ing period in three or more different parts. 

After the wort and hops have been suf- 
ficiently boiled, the embryo beer passes 
to a third tank known as the hop jack 
where the residue of the hops is filtered 
out. The liquid is then cooled by running 
Over a series of horizontally arranged 
copper pipes, the top one filled with cold 
water, the lower ones with freezing brine. 
A trough catches the liquid after its descent 
and diverts it to pipes leading to settling 
tanks, where yeast is added. Here it is 
allowed to stand overnight and then flows 
to wooden fermenting casks, remaining 
there from two to three weeks. At the 
end of that period it is called “young 
beer,” but still has some distance to go 
before it is ready for the consumer. The 
fermenting tanks are coated inside with a 


The big copper boiler with false bottom in which 
brewing takes place 

















Rotary bottle-capping machine, with conveyor 
The machine picks the empty bottles from the constantly moving conveyor, automatically 
fills each one with the correct quantity of liquid, and clamps the cap in place. 
Then another conveyor removes the sealed bottles. 

















The apparatus for filling the kegs 


The huge storage tanks where the beer is 


kept to mellow 


special varnish immune to the ehemical 
fermentive action. 

The fermentation set up by the yeast 
covers the liquid with a brownish cream 
that gradually increases in volume by the 
rapid multiplication of the yeast celle. 
During the first twelve to eighteen hours 
fermentation proceeds slowly, but after- 
wards gains in vigor accompanied by a 
rapid rise in temperature and a corre- 
spondingly rapid specific 
gravity. To control better the finish of 
this process, the contents of the fermenting 


decrease in 


tun are generally transferred to some inter- 
mediate vessel after about forty hours. 
When the fermenting is completed, the 
beer is run to storage tanks where it is kept 
for three to four months to mellow, age 
and become digestible. It then flows to 
the chip cellar, so called because thin chips 
of beechwoud are placed in the tanks re- 
ceiving the beer. This practice is explained 
by the fact that particles of yeast, hops or 
malt 
filterings have a peculiar affinity for these 
chips. When the beer is drawn off, it is 
quite clear, the chips having fallen to the 
bottom of the tank through the weight of 
the clinging After another 
filtering, the beer is pumped under pressure 
through blocks of pressed wood cellulose, 
linen and cotton, a process that extracts 


which have escaped the previous 


sediment 


every remaining trace of sediment, and 
leaves it as clear as crystal and of a light 
amber color. It is now conveyed to glass- 
lined steel tanks in rooms of a freezing 
temperature. There it is kept until piped 
to the bottling and barre! filling machines 

While each brewery has its owr method 
of bottling, capping, labelling and pas- 
teurizing, in all up-to-date institutions, 
ingenious machines accomplish these things 
guickly and thoroughly. For 
there is a bottler which 


matically picks up the empty bottles from 


instance, 
rotary auto- 
a conveyor, raises them by compressed 
air, opens a valve and admits the right 
quantity of beer into each. And con- 
veyors are universally used to carry 
empties from the bottle washer to the bot- 
tler as well as filled bottles to the pasteur- 
izer, crowning and labelling machines and 
finally to the packers. Kegs are filled by 
another piece of apparatus 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, il is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 





Germany’s Submarine Effort 


N war, perhaps more than in any other contest of 
I strength, it is perilous to underestimate the re- 

sources and strength of the enemy. That is one 
of the truisms which are so true that we are in danger 
of overlooking them altogether. Thus, in regard to the 
German submarine campaign, we note that there is a 
tendeney to underestimate its potential danger to the 
Allies, and therefore, in the event of its success, to our- 
selves 

It is generally believed that the submarine-infested 
areas are so completely covered by the anti-submarine 
fleets of the Allies, that the strength of the German 
attack is constantly being weakened by very large 
losses; but if we analyze the testimony, and apply to it 
the cold criticism which we would use in any other 
enterprise; in other words, if we brush aside un- 
authenticated rumers and confine ourselves entirely to 
official statements, we shall find that the Allied govern- 
ments have never made any definite statement whatso- 
ever as to the number of German and Austrian sub- 
marines that have been captured or sunk. 

It is only recently that this journal has been able to 
obtain a conservative estimate, in quarters where re- 
liable statistics are available; and we are informed that 
a total loss of one hundred would be, if anything, an 
over-statement of the truth. This figure includes many 
boats which were supposed to be lost because they were 
believed to have been heavily hit by shell-fire. 

For some months we have had a growing conviction, 
based upon a very close study of the campaign, that the 
submarine losses were not nearly so large as represented 
and that with the growth in size, speed and sea-keeping 
qualities of the submarine, the problem of meeting 
and breaking up the so-called blockade is becoming 
increasingly difficult. 

it is our belief that at the time of the Jutland fight, 
when the German High Seas Fleet was driven back, with 
heavy losses and in a badly battered condition, to its 
naval bases, Germany, realizing the hopelessness of any 
attempt to defeat or break through the British fleet, 
determined to cease all work upon the construdtion of 
capital ships and bend its whole ship-and-engine-building 
capacity to the creation of a great fleet of submarines 
for war upon enemy and neutral commerce. Saving 
and except that thie was an utterly illegal form of war- 
fare, the Germans were perfectly right in stating that 
herein lay their “last chance of victory.” For it is a fact 
that, granted a sufficiently large fleet of submarines, the 
Allies can be, if not starved, at least so hampered by a 
shortage of food and raw materials for the manufacture 
of guns, shells and military equipment, that they will be 
unable to win such an absolute victory as to enable them 
to dictate the terms of peace. This is the situation as 
Germany sees it to-day. She has stated that it is her 
purpose to force the Allies to a compromise peace, and 
whether she can do it or not depends first and last upon 
her ability to set afloat and man, within a definite period 
of time, the thousand or more submarines which would 
enable her thus to bring the Allies to their knees. 

What is the German submarine-building capacity? 
Is it sufficient to enable her, say within the year, to build, 
equip and man a thousand or twelve hundred boats? 
Nobody outside of Germany can answer that question; 
but the Sctentir:c AmmprRIcAN believes that she is prob- 
ably well able to do this, provided, of course, that she 
is not herself brought to her knees through collapse 
of her finances, through starvation, or by the absolute 
overthrow of her armies. 

f course, the only plan by which Germany could 
build a thousand submarines in a year, would be by 
what has come to be known as the manufacturing method, 
of which a notable example is found in the great Ford 
plant at Detroit. It is pretty safe to say that she has 
adopted « standard type of craft, the details of which 
are based upon the experience of the past two and a half 
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years, and that she has enlisted the whole of her ship- 
building plants, public and private, and a corresponding 
number of her engine-building firms, in this work. 

We have made investigation of the capacity of the 
German yards as regards building ways, and it discloses 
the interesting fact that, without laying down any addi- 
tional ways, she could have under construction at any 
given time about 530 submarines of the size of the U-53 
which came to Newport last year. The 800-ton sub- 
marine requires about 30 feet of clear width in order to 
allow a working space around the hull, and its length is 
something under 250 feet. Each of the three 625-foot 
dry-docks at Wilhelmshaven, for instance, would permit 
of the construction of six submarines on its floor, and 
eight boats could be constructed in each of the larger 
docks, 822 feet in length. Also the floating docks, of 
which the Germans have so many, would form excellent 
building ways. Thesmaller dry-docks, 500 feet or less in 
length, and the floating docks would take two, three 
or four submarines, as the case might be. Moreover, 
ways suitable for submarine construction can be built 
rapidly on foreshore or riverbank, and the actual shipping 
and dock-yard capacity, so far as building ways is con- 
cerned, could quickly be doubled. If the Germans 
thought fit, they could have a thousand submarines 
under construction at the same time. 

The limiting factor as to time-capacity, however, would 
not be the provision of ways, or even the construction of 
the hulls, but rather the rapid construction of the in- 
ternal equipment. Of this the engines would present 
the least difficulty; for Germany is the great Diesel- 
engine country, and if they extended themselves in a 
concerted effort of this kind, the leading heavy-oil engine 
builders, such as Krupps, the Emden Works, the Augs- 
burg Works and the Neuremburg Works, reinforced by 
less known firms and the large number of engineering 
plants which could be requisitioned for this work, 
would be well able to take care of the demand. The 
principal difficulty would be to supply the special ap- 
paratus in the way of periscopes, gyroscopic compasses 
and the other mechanical details, which must be of the 
very finest workmanship and require special knowledge 
and skill. Germany, however, is famous for her optical 
work, and unless there was a shortage of the mate- 
rials required, the instrument makers should be able 
to keep pace with the shipbuilder and the builder of 
engines. 

As to the time for construction, one large shipbuilding 
firm in this country has assured us that if its plant were 
doing nothing else, it could turn out a submarine of the 
German type in five months’ time. Our Naval Con- 
struction Corps estimates that it would take seven 
months. If Germany is concentrating her whole 
shipbuilding resource upon the task, we believe that 
six months might be taken as a fair average. 

The Central Powers may have two hundred submarines 
afloat, (and we think it is possible that they have many 
more than that) and if, as is more than likely, they have 
some five hundred on the ways at the present time, this 
would mean that in six months they would have seven 
hundred U-boats available, and twelve hundred by next 
spring. 

But the crews? The German naval personnel numbers 
over 150,000 men. Her idle battleships can supply all 
the men required to man the submarines as they are 
successively set afloat. 

Here, as we see it, is the immediate danger point in 
this great conflict into which we have now entered. It 
is here that we should apply, and should at once apply 
our whole effort. If we refuse to do this, and elect to 
fight a purely defensive war, and the Allies should have 
to make a peace favorable to Germany, we may ulti- 
mately find ourselves face to face with the High-Seas 
Fleet of Germany, and the veteran armies, ten millions 
strong, of the four nations of the Central Powers. 


Clandestine Wireless Stations Here and Abroad 


MONG the many rumors that figure in the news 
A of the day there are not a few which tell of the 
establishment of clandestine wireless stations 
both in the remote sections of the United States and in 
Mexico and the Central American republics. Whether 
these rumors are well founded or not, from a purely 
scientific point of view they are of considerable interest 
because of the possibilities which they suggest at this 
time. 

For two years, more or less, the German army of 
occupation in Belgium was troubled by the activities 
of a Belgian newspaper which, strangely enough, was 
edited, printed and distributed by unknown persons. 
Rewards offered for information leading to the discovery 
of the persons connected with this little newspaper failed 
of result, so patriotic have been the Belgians. Despite 
every precaution on the part of the German authorities, 
the little paper appeared regularly and found its way to 
the thousands of readers. 

Now the main point of interest in this story is that 
the little Belgian newspaper was always in a position to 
publish the latest war news from England and France. 
It made no secret of the fact that the press despatches 
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from the British and French radio stations were regularly 
received at a concealed wireless station; and, obviously, 
these despatches were often at odds with the German 
official reports, with the result that the activities of the 
Belgian newspaper were necessarily embarrassing to the 
Teuton invaders. According to last reports the Belgian 
newspaper was still being published, and the clandestine 
wireless station was at work every day, picking up the 
war news sent out by the Entente radio stations and 
distributing it among the Belgians. 

What has been done in Belgium can readily be repeated 
in the United States. And it is a known fact that wire- 
less apparatus has been found among the paraphernalia of 
certain of the German plotters who have been appre- 
hended by the authorities. 

Of what use are these wireless instruments? 

To answer this question it would be necessary to know 
something of the alien plots which are as yet undis- 
covered. But from a technical standpoint it is known 
that with the most inexpensive receiving apparatus it ig 
possible to receive messages from abroad. Thus the 
average wireless amateur in New York City, using the 
Armstrong regenerative tuning circuits and a valve 
detector, has no difficulty in nightly picking up the press 
and other despatches emitted by the German radio 
stations, such as Nauen and Eilvese. And what these 
youngsters can do, others can do; and if some under- 
standing exists between the German authorities and 
their secret agents in this country, it may be said that the 
two are in virtual communication at all times, even 
admitting that the communication is but one way. 

As to the situation in Mexico and Central America, 
the presence there of wireless stations owned and oper- 
ated by German interests would be most serious; for 
in the case of stations on United States soil, they must 
confine their efforts to receiving only or risk quick 
detection, while on neighboring soil they can operate 
with impunity, not only receiving instructions from 
Berlin but also transmitting messages across the ocean 
and to submarines and raiders operating in our waters. 

Should there be any truth in the rumors now current, 
it would be well for our authorities to pay careful atten- 
tion to the operation of clandestine wireless stations, 
and to take drastic steps at the first signs of mischief 
aimed against our National defense, from this direction. 


Nature’s Hot Air Furnaces 


N severe winter weather range cattle in the Bad 
I Lands of western North Dakota are seen now and 

then congregated about a great fissure in a red, 
naked hillside. Investigation shows that a warm current 
of air rising through the fissure from a burning coal bed 
underneath has attracted them. 

It is not difficult for the herds to find such natural 
warming places in the Bad Lands. The 1400 square 
miles comprising the “Terres Mauvaises,” as the early 
French travellers named the region, are underlain with 
lignite coal beds varying from an inch to forty feet in 
thickness. There are few of these beds that have not 
been burnt, at least where they outcrop at the surface. 
Some are entirely consumed; many, it is believed, have 
been burning for hundreds of years; others have been set 
afire accidentally by ranchers and campers in recent 
years. Prairie fires undoubtedly have ignited some of 
the beds. 

Whatever the cause, the fires are there, creeping 
farther and farther back through the region and annually 
consuming thousands of tons of coal. As they burn, the 
clay beds above the lignite coal settle and great cracks 
open. Air enters through these cracks, giving impetus 
to the fires. Meantime, the intense heat melts the clay, 
changing it into a jagged mass of red and pink clinkers. 
These beds of clinkers so frequently and so brilliantly 
cap the buttes and crags of the “Bad Lands” as to give 
the entire region the appearance of “having been deluged 
with blood” as one traveller has expressed it. Some 
times the clay bakes in place of melting and then beds 
of natural brick are formed. The Northern Pacific 
used great quantities of this natural brick in building 
through western North Dakota. 

The presence of these beds of burnt clay and clinkers 
has led many to believe that the Bad Lands are of 
volcanic origin, but the geologists say that running water, 
not voleanic force, is responsible for the vast tumbled 
waste of bare flat-topped buttes, the deep valleys and 
coulees with sides so steep that even wild beasts find them 
impassable, the countless smaller cone-shaped hills piled 
one atop the other or clustered like beehives in an apiary, 
and the fantastic groups of pinnacled and tabled rocks. 

The hills, whatever their shape, are nearly all down- 
ward-streaked with deep crooked furrows and lined 
horizontally in precision with layer upon layer of gray 
shale, black coal, red clay, and yellow and white sand- 
stone. In past ages the turbulent Little Missouri River 
and its many branches, big and little, ably assisted by 
frost, heat, rain and snow, have wrought this stupendous 
havoc. So rapidly does erosion go on that vegetation 18 
baffled in its attempt to take root on the slopes 
the hills stand bare of even a trace of green the yea! 
round. 
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Electricity 


Regulations for Electric Concessions in Panama. 
—The Government of Panama has decreed that only the 
executive may grant concessions for the use of land and 
water for the production and distribution of electric 
light and power. The law as published in the Gaceta 
Oficial stipulates that concessionaires, in return for 
specified exemptions, must agree to grant the govern- 
ment a part of their gross proceeds from electric service, 
and to furnish electricity for public purposes at a reduction 
of not less than 25 per cent from the rates charged private 
consumers. Companies installing electric light in a city of 
at least 45,000 inhabitants must transmit their current un- 
derground. Contracts executed by the executive in con- 
formity with this law will not require legislative approval. 


Telephonic Reception of Cable Messages.—It 
appears now that the telephone receiver may take the 
place of the Kelvin siphon recorder in the reception 
of cable messages at no distant date. Recently a num- 
ber of experiments were carried out under the direction 
of Lieut.-Col. G. O. Squier, in which the receiving ap- 
paratus made use of the “ticker” principle and the 
audion, both of which figure prominently im the wireless 
apparatus of today. The cable used for the test was 
1,086 miles long, and the actual receiver was an ordinary 
telephone. The feeble current received was broken 
up by means of the sliding contact “ticker’’ and ren- 
dered audible, and in order to secure greater sensibility, 
a tuned audion amplifier was used in connection with the 
“ticker.” It is reported that the sensitiveness of the 
apparatus is so great that less than one-twentieth of the 
voltage necessary for operating the siphon recorder is 
sufficient to give good traffic signals. 


Sensibility of Present-Day Radio Apparatus.— 
Given a small, low aerial, it is not uncommon for the 
average American radio amateur to receive messages Over 
a radius of several thousand miles from Government 
and commercial stations. And, what is more, the 
amateurs can hear each other at distances well over a 
thousand miles in many instances, even if their trans- 
mitters are usually of one kilowatt or less. Amateurs 
in New York City have no difficulty in reading the signals 
of amateurs in the Mississippi Valley; in fact, amateur 
stations as far west as Dallas, Texas, are often heard. 
As to what can be done without an aerial, a correspondent 
of the Wireless Age states that he has recently designed 
and built a receiving instrument with which, by using 
only one vacuum valve, he is able to read stations at a 
distance of 600 miles and more, without any antenna 
whatsoever. In fact, he states, there is nothing con- 
nected to the aerial binding post of his apparatus, nor 
is there an aerial within a mile of his residence. All 
he uses for the ground connection is a wire connected to 
a small piece of iron stuck in the earth. 


Improvement in Public Lighting in London is 
reported in a recent issue of The Electrician. A wel- 
come change has just been made in the lighting 
conditions by causing the lanterns of public lamps to 
be blackened only over a short length of the upper por- 
tion, the lower and larger part being covered with special 
translucent whitewash. The method has already been 
introduced into many of the chief thoroughfares. It has 
the merits of eliminating the bright patches under the 
lamps, making the general illumination both brighter 
and more uniform, and diminishing the severe contrasts 
which were a disagreeable feature of the methods of 
screening previously employed. In the present darkened 
condition of the streets the shielding of the lamp filament 
or mantle by the diffusing coating of whitewash is also a 
good feature, with a view to reducing glare. That many 
dangers arise from darkened streets is borne out by the 
report that in the Metropolitan area of London, during 
the hours of darkness from Augustlst, 1914, to January 
31st of last year, the number of fatal street accidents was 
954, and the number of persons killed by Zeppelins dur- 
ing the same period was only 137. 


An Improved Telephone Transmitter.—A recent 
British patent deals with telephone transmitters and has 
for its object the elimination of the risk of damage to 
the parts when being assembled together, and a further 
object of providing a case that will be practically water- 
tight and damp-proof, and not liable to damage in or- 
dinary usage. Instead of using simply a carbon dia- 
phragm, a carbon plate or electrode-is employed in 
combination with a protective metallic or ferrotype 
diaphragm, the two forming what may be termed a 
compound diaphragm. The protective diaphragm fits 
like a lid over the mouth of the container, and is secured 
water-tight thereto. The jointing may be effected 

er by providing the diaphragm integrally with the 
turned-up cylindrical flange, which is bent over a cor- 
responding flange or edge on the case, or by means of a 
Separate flanged ring, which may be bent over the edges 
of the diaphragm and the case, so as to grip them tightly 
between its flanges, the surfaces being previously covered 
with white lead if desired. In addition the non-vibrating 
electrode, having grooves for the pellets or granular ma- 
terial, is secured to the case by a water-tight fixing. 
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Science 


The Tortugas Marine Laboratory.—On account 
of the abandonment of the U. 8. naval base formerly 
maintained at Tortugas, the Department of Marine 
Biology of the Carnegie Institution feels compelled to 
remove its laboratory from that place. The only means 
of communication with the world is through Key West, 
sixty-eight miles distant, and transportation of supplies, 
etc., would absorb too much of the time of the yacht 
“Anton Dohrn,” attached to the laboratory, and spe- 
cially designed for oceanographical researches. 


How Cats Turn in the Air.—Drs. H. R. Muller and 
L. H. Weed have published some “ Notes on the Falling 
Reflex of Cats,”’ presenting the results of an experimental 
study of the rotational reflex by which cats are able to 
turn in the air while falling and to land squarely on their 
feet. They find that either the vestibular apparatus 
of the ear or the optic system is able to give rise to im- 
pulses during falling that produce this movement. 
Normally, both mechanisms appear to be employed 
during the fall, but if either one is experimentally elim- 
inated, its absence does not interfered with the reflex. 
When both are lacking, however, the reflex does not 
take place. 


Collecting Human Embryos.—Dr. Franklin P. 
Mall, of Johns Hopkins Medical School, director of the 
Department of Embryology, Carnegie Institution, began 
collecting human embryos twenty-five years ago, and in 
the first ten years of that period collected 100 specimens. 
The collection has since been taken over by the Carnegie 
Institution and is now growing at the rate of 400 specimens 
a year. More than 500 physicians have contributed 
specimens. Missionaries and physicians in fereign 
countries have added to the collection, in which several 
races and nationalities are now represented. Dr. Mall 
states that over 140 publications have been based im part 
or entirely on this remarkable collection. 


A Great Treatise on Cactus.—The great monograph 
on the cactus family which Drs. N. L. Britton and J. N. 
Rose have been preparing for some years has made such 
progress that the manuscript and illustrations for four 
volumes are now largely prepared. The first will cover 
the tribes Pereskieew and Opuntiew; the second, the 
Ceree; the third, the subtribes Echinocereane, Echino- 
cactane and Cactane; and the fourth probably the sub- 
tribes Coryphanthane, Epiphyllane and Rhipsalidane. 
Besides work in museums, greenhouses and herbaria, 
explorations have recently been made in northern Cuba 
and expeditions are planned to Venezuela, Paraguay, 
southern Brazil and northern Argentina. After this 
program is carried out, the only extensive cactus region 
requiring exploration will be that of Ecuador. 


The Cultivation of Guayule.—The last report of 
the Carnegie Institution of Washington records the 
successful attempts that have been made to bring under 
profitable cultivation the desert rubber plant, guayule. 
The wild shrubs have long been collected in great quan- 
tities in Mexico, and the rubber, which grades much 
lower than Para, is extracted by such simple processes 
as to make its production very profitable. The task 
of developing methods of cultivation, says the report 
above mentioned, has now been successfully accom- 
plished by Dr. W. B. MacCallum, who, in making a 
genetic analysis of the plant, has found that it includes 
several elementary species, which do not readily inter- 
breed. Studies of the plant have been made at the 
Desert Laboratory, Tucson, while in the same neigh- 
borhood a company has purchased 7,000 acres of land 
on which to establish guayule culture. This is the only 
rubber-producing plant growing within the borders of 
the United States. 


Mountaineering Possibilities.—At a recent meeting 
of the Royal Geographical Society, Dr. A. M. Kellas 
presented an elaborate discussion of the question whether 
it is possible for well-trained mountaineers to ascend to 
the summits of the loftier peaks of the Himalaya, moun- 
tains over 25,000 feet in altitude, none of which have so 
far been climbed. The present altitude record in 
mountaineering is 24,600 feet, by the Duke of the Abruz- 
zi’s expedition to the Karakoram, 1909. The altitude 
of the highest mountain in the Himalaya and in the world 
—Everest—is 29,141 feet. At that height the barometric 
pressure and the oxygen supply is only about one-third 
as great as at sea-level. The experiences of balloonists 
is not conclusive as to the physiological difficulties of 
such an ascent, because the rapid rise of a balloon does 
not give the aeronaut time to become acclimatized to 
great altitudes. On the basis of a large amount of data 
Dr. Kellas (himself an experienced mountaineer) ex- 
presses the opinion that a man in first-rate training, 
acclimatized to maximum possible altitude, could make 
the ascent to Mount Everest, provided the physical 
difficulties are not insuperable. A supply of sodium 
peroxide, to provide oxygen as an occasional refreshment 
would be of much assistance. At present one of the 
“physical” difficulties of ascending Everest is the fact 
that the Government of India will not let travelers 
approach within 100 miles of the mountain. 
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Automobile 


Helical Toothed Gear Box.—It is reported that a 
Swiss engineer has invented a helical toothed gear box 
for motor vehicles in which the end thrust is overcome 
by equalizing the tooth pressures. This is attained by 
suitably proportioning the number of teeth in the gear 
wheels, and carefully arranging the tooth angles. 


The Cost of Maintenance.—Fabulous figures are 
frequently published relating to the amount of money 
invested in this country in automubiles, but it is only 
recently that people have begun to figure up what is 
expended annually on their maintenance, not counting 
the cost of gasoline or lubricating oil. In a recent 
article in Automobile Topics it was estimated 
that by mid-summer there would be close to four 
million cars on the road in this country alone, and 
that $3,080,000,000 will be spent during the year in 
sustaining them. At this rate the profits on accessories 
will.soon surpass those accruing from the manufacture 
of the cars themselves. 


An Opening for American Farm Tractors.—The 
scarcity of food in England has impressed upon her 
people the necessity for obtaining a greater product 
from her available farm lands, and the conclusion has 
been arrived at that the most powerful agent for attain- 
ing this end is the farm tractor, and intense interest is 
consequently being shown in this class of machinery. 
As America has done more toward the development of 
this class of machinery than any other country its tractors 
have secured great prominence before the British public, 
and there is a most valuable field open to any of our 
manufacturers who will supply power farm machinery 
of sound design and construction, 


Poisonous Gases.—In a recently published book on 
gasoline the following significant statement is made 
which should be remembered by every owner of a car: 
“Tf a gasoline engine, producing 5 cubic feet of CO 
per minute, were allowed to run in a tightly-closed 
garage that was 12 feet high, 15 feet long, and 15 feet 
wide, that is, having a capacity of 2,750 cubic feet, it 
could produce an atmosphere, if the latter were thor- 
oughly mixed, containing about 1 per cent CO in about 
five minutes. This percentage of CO in air is a fata! 
proportion, and would probably kill a person in less than 
a minute. In fact, an exposure for as tong as twenty 
minutes to an air containing as little as 0.25 per cent. 
CO would make most people very ill.” 


Attention to Brakes.—Few things are more prolific 
of accidents than poorly operating brakes, but like so 
many other things it is a case of out of sight, cut of mind, 
and no thought is given to the brakes of a car until some- 
thing happens, regardless of any indications of defects 
or poor adjustment that may have gone before. That. 
positive action is desirable to control such conditions 
is indicated by remarks made by a member at @ recent 
meeting of the Society of Automobile Engineers. He 
said: “If I were a Police Commissioner I should like 
to enforce one law, and that is this: An mspector should 
be able to go on any car, provided the read is dry, and 
say of asphalt or good macadam, cement or brick, and 
make a brake test going at say 20 m.p.h. and within 
certain limits, and if the car does not stop, he should 
have as much right to take the driver into the police 
station as for breaking the speed limit. .if that were 
done there would be fewer accidents. I think we should 
advocate it as leading to a solution of some of the auto- 
mobile accidents. The headway between automobiles 
is much less than it used to be, and people are so accus~ 
tomed to them that they have become more careless 
I think we ought to help the police authorities in their 
problem.” 


Vaporizing the Gasoline of Today.—Everybody 
knows that the gasoline now on the market is far more 
difficult to properly vaporize than that obtainable a few 
years ago, because, owing to the increased demand, it 
has been necessary to utilize the heavier products of dis- 
tillation, and also to create mixtures of heavy and light 
distillates. As a result, whereas with the old light fuel, 
the carbureter gave a well vaporized mixture, now, as 2 
matter of actual fact, the best that can be secure is a 
finely divided spray of the liquid in air, some portions 
of which are deposited in the manifold, while a con- 
siderable portion enters the cylinder in drops, which do 
not contribute to power, but simply burn, and’ deposit 
carbon. It seems evident that to insure a proper mixture 
reaching the cylinder special attention must be given to 
the design of the manifold, and this has been done in a 
device recently brought out which is adapted to be 
fitted to a number of popular makes of cars in place 
of the regular manifold. In this the inlet and ex- 
haust manifolds have been so combined that all solid 
fuel that reaches the inlet manifold is converted into 
vapor by the heat of the exhaust gases. As ail of the 
fuel that passes through the carbureter is converted into 
an explosive mixture not only should there be an in- 
crease in power, but there should be a saving in gasoline, 
and the accumulation of carbon in th: 
be reduced. 


cylinder should 
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“Trimming” a military tractor in leaving the ground 
In gusty weather the mechanicians 
turning the machine by It 








The Glenn Martin type of biplane used at the San Diego school 


The flying radius of this machine with normal equipment and two passengers is 300 miles. 
has an 80-horsepower engine, a wing spread of 38 feet 10 inches, an 


a length of 21 feet 6% inches. 


Airmen and the Weather Bureau—Partners 
The Meteorological Work Undertaken at the San Diego Army Aviation School 


By C. L. Edholm 


extent of the fog belt, its history for the previous twenty- 


4 military tractor biplane just before leaving the ground 
steady the ends of the lower planes, sometimes 
holding one edge and pushing the other 
LOSE codperation between the United States 


Weather Bureau and the Army aviators is indicated 
Ford A. Carpenter of 
Angeles, regarding the activities of his office in 


by a report of the forecaster, Dr 
Los 
connection with the War Department school of aviation 
That the interest 
of this distinguished meteorolggist in aviation is not 


at San Diego, in southern California. 
merely academic was demonstrated recently when he 
made a flight from the school on North Island, in order 
to study at first hand certain dangerous wind conditions 
This 


a United States weather observer 


which are usually to be found over Point Loma. 


is the first time that 
has made an aeroplane flight, and it was done partly to 
ascertain by experience the problems that confront the 
flier and so to be of greater service in helping solve these 
problems 

For many years the relations between the weather man 
and the mutually helpful. The 
laboratories for the study of the upper 


sirman have been 


four hours, and a satisfactory forecast regarding it. 

Not content with receiving and analyzing the daily 
weather forecasts, the officers at North Island are teach- 
ing the fundamentals of meteorology to the students of 
aviation. Lectures are given on temperature and its 
distribution, and on winds, moisture and clouds, one of 
the text books being a reprint of ‘‘Clouds of California,” 
a weather bureau paper by Dr. Carpenter. The Bureau 
has furnished a standard set of meteorological instru- 
ments for use at the station, in order to familiarize the 
airmen with the equipment and its use. The application 
of this theoretical knowledge to the wind and weather 
conditions encountered in their daily flights, forms part 
of the training of the fliers. 

One of the staff instructors investigated varying wind 
directions, making use of small parachutes which are 
dropped at various altitudes. Duplicate signal sheets 


of a scientist who had for twenty years studied con- 
ditions from the ground and from the records of balloons 
sent aloft with recording instruments. Fifteen years 
ago Dr. Carpenter began his study of aviation at San 
Diego, assisting Octave Chanute, who made photographs 
and observations of the flight of gulls and pelicans, 
developing facts which the Wright brothers put to use 
in their designs. Since then his association with the 
Wrights and Curtiss has kept him in intimate relation 
with the science, but in spite of that he felt that the 
weather man who is to be of most assistance to the airman 
must have actual experience in flying. Besides getting 
the aviator’s point of view, Dr. Carpenter had the 
specific object of ascertaining the height of the upward 
trend of a certain treacherous wind over Point Loma, an 
area which is shunned by the novice. Also he desired to 
observe the extent, form and composition of the velo 
cloud, the characteristic sun cover of California. 

The ascent was made in one of the 





the 
currents, 


air have secured information of 


greatest value regarding air 
their direction and velocities at levels up 
to twenty and one-half miles, as well as the 
temperatures encountered at various alti- 
In 1914 the Weather Bureau and the 
Army Aviation School coéperated official- 


ly for the first time when Dr. W. J. Hum- 


tudes 


phreys, Professor of Meteorological Physics, 
was detailed to deliver a series of lectures 
at the achool, one of which, ‘“‘ Holes in the 
Air,”’ has been reprinted for use there as a 
text book Previous to that date, however, 
there had though 
coéperation; in fact Dr. Carpenter’s knowl- 
Diego 
was of value in helping select the site for 
the North 
which is ideal for beginners because of its 


been active unofficial 


edge of weather conditions at San 


school on Island, a location 


climatic as well as topographical ad- 








tractors used at the Aviation School, an 
80 horse-power machine made by Glenn 
Martin in Los Angeles. Captain Osear 


Brindley, 1915 winner of the Curtiss 
trophy, was. pilot. The propeller 
was started and the machine headed 


into a 30-mile wind and in a few seconds 
the aeroplane was ascending at a gradient 
of one to seven. Very soon an altitude of 
3,000 feet was reached and then, according 
to the plan, the aeroplane was plunged into 
the ‘aerial breakers’”’ over Point Loma. 
This ridge that projects into the Pacific at 
an altitude of 500 feet deflects the pre- 
vailing northwesterly wind upwards, and 
causes disturbances that are felt by aviators 
and seamen alike. Topsails of schooners 
have been carried away by these twisting 
air currents, which are known locally 
as ‘‘woolies,’’ because they churn the sur- 








vantages 

Gradually the Weather Bureau and the 
Aviation Schocl have come in touch until 
now there is hardly a day without a conference between 
the officer-instructors and the forecaster. During the 
cross-country flights of April and May, 1916, forecasts of 
flying conditions were issued to the aviators. Special ob- 
servations of wind, weather and fog conditions were made 
from the coast near Los Angeles, and from the Weather 
Bureau coSperative station at the Mount Wilson Solar Ob- 
servatory. From the latter point, with an altitude of 
6,000 feet, reperts of fog heights were secured, which were 
of particular value. This station commands a sweeping 
view of the coast from Point Firmin, overlooking Los 
Angeles harbor, to Point San Diego Bay. 
Knowing the different levels, the observer stationed on 
Mount Wilson was able to report the actual thickness and 


Loma on 


United States aviation field at San Diego, Cal., at 2,000 feet altitude 


were provided by the Bureau station at San Diego, from 
which the student-officers make their own weather maps. 
From them and from their own flights, they could arrive 
at some relationship between the actual and theoretical 
3,000 and 10,000-foot level maps prepared by the Bigelow 
formula, as used by the Bureau. 

By placing at the fliers’ disposal the information 
gathered by the meteorelogists, and by instructing the 
aviators in the fundamentals of the science, so that they 
apply the information to the problems encountered in 
flight, the Weather Bureau adds greatly to the efficiency 
of our airmen and lessens the dangers of their calling. 

The final link in the chain of service between the 
Weather Bureau and the aviation school was the flight 


face of the water into isolated patches of 
foam like tufts of wool. Seen from the aero- 
plane, Point Loma looked like the backbone 
of some monstrous fish projecting above the sea, and the 
approach into the disturbed area was presently felt. 
The tractor shivered under the impact of two distinct 
blows, as perceptible as though the fuselage had been 
struck with a stuffed club. There was a surge and then 
a sudden drop, for a descending current had been en- 
countered that deprived the aircraft of support. This 
condition has been observed by aviators as high as 4,000 
feet, though the ridge that causes it has a height of only 
500 feet. 

The aeroplane was making a speed of 70 miles an hour 
against a 30-mile wind, and as the pilot prepared to 
change the course, the observer felt some apprehension, 
(Concluded on page 355) 























Instructor Brindley and Meteorologist Carpenter starting on a flight 
In cranking an aeroplane engine the aviator short-circuits the ignition system while the 
mechanician turns the propeller to introduce the explosive mixture into 
The cylinders are then fired. 


the cylinders 








Lieut. H. A. Dargue testing his engine before flight 


The power of the engine is observed by the clouds of dust kicked up by the propeller, and 
the energies of the four men that are required to keep the machine 


from progressing. 
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Women-Chemists in Wartime 


HERE are perhaps, few professions for which awoman 
is better fitted than that of chemistry. 
hold work affords excellent training for the handling of 
crucibles and stills; and her natural 


Her house- 


test-tubes, retorts, 
conscientiousness even in matters of minor import, her 
soundness of judgement and her sense of practical 
realities are invaluable qualities in a laboratory worker. 
Still there was much prejudice to be overcome, before the 
first women-chemists found their way into the workshops 
of chemical industry, and though they all made good, 
the last barriers—at least in Germany—were not re- 
moved before the present war which, in this, 2s in so 
many other fields, necessitated appeal to the coéperation 
of women. Not only in analytical laboratories, but in 
metallurgical works and institutes of bacteriological and 
metal research, women are filling the posts formerly held 
by men, and as far as present experience goes, they have 
proved to be most competent workers. 

Once upon a time, a girl wishing to become a chemist, 
through a full university course 


While this 


invariably had to go 


leading to the doctor's degree. is still re- 


garded as the proper procedure for those desirous of 
engaging in strictly scientific work and the syrthesis of 


new compounds, the great mass of women-chemists, 
those intending to do analytical work may-be content 
with the instruction, practical and theoretical, which a 
chemical school, in the course of a year, is able to impart. 
Such schools, specially intended for women, have sprung 
up during the last few years, in Berlin and some other 
German cities. 

What first strikes the visitor on entering is an imposing 
array stills 
pupil has her own working place which she must keep in 


of retorts, test-tubes, and blowers; every 


The cleaning of glass vessels, crucibles, etc., 
demands the 
should always be in its proper place. 


always at the worker’s disposal, and fire-extinguishers are 


order. 
most scrupulous care; and each piece 


Flowing water is 


provided, wherever convenient. 

. During the first three months of instruction, pupils are 
mainly engaged in filling up the gaps in their scientific 
knowledge, especially as regards the common operations 
of arithmetic. At the same time, they become ac- 
quainted with logarithmic reckoning and such elementary 
practical manipulations as filtering, separating, weighing, 
etc. Having thus been duly prepared, at the beginning 
of the second quarter, they are initiated into the secrets 
of chemical analysis—qualitative at first, learning to 
ascertain of what elements a given salt or alloy is com- 
posed. Through constant exercises the pupils become 
more and more closely acquainted with the mutual 
relations and effects of chemical elements. 

With the beginning of the third quarter, pupils are 
taught the operation of the special apparatus destined 
for the most important researches of practical chemistry. 
Thus, in order to ascertain the efficiency of a given coal, 
the woman-chemist uses a combustion oven where the 
coal oxygen, to form carbonic acid; 
this can be caught up and weighed, allowing the carbon 
contents of the coal to be determined. In order to find 
out the percentage content of a sugar solution, she 
makes use of a polarization apparatus, where light waves 
are assigned strictly limited directions, in accordance 
with the actual concentration of the solution. These 
and many other operations involve the use of much 
fragile apparatus, for the handling of which, a woman’s 
soft hand seems to be eminently fitted. 

In the fourth quarter, pupils finally undertake the 
most difficult tasks of industrial chemistry, the testing of 
foodstuffs, specially important in time of war. In order, 
for instance, to ascertain whether a given sample of wine 
contains the proper percentage of alcohol, they distil the 


combines with 


By Dr. Alfred Gradenwitz 

















Microscopic test of water for bacteria 


sample, minus its solid ingredients—that is, the mere 
mixture of water and aleohol—into a slender glass still. 
After then determining the specific weight of the distil- 
late, the aleohol contents are found from atable. Again, 


the percentage of fat in cocoa and other substances is 

















Determining the per cent of fat in milk 


determined by extraction with ether in an ingeniously 
devised glass apparatus. Theoretical lectures on physics 
and general as well as analytical chemistry are, of course, 
given, side by side with these practical exercises, so that 
pupils may acquire a perfect understanding of the opera- 
tions they are taught to perform. 








By tha very nature of their profession, women-chemists 
are effectually guarded against overwork, there being 
often nothing else to do for hours but watch the ap- 
paratus. 
of analytical chemistry, this branch of the profession can- 


Since there.are no explosives in the laboratories 


not be said to involve actual danger to those embracing it. 


A Collection of New York Sub-Surface Data 
Which Helps the Contractor 


NE of the greatest of first aids to investors in real 


estate, architects, contractors, and builders is 4@ 
knowledge of the character of soil or rock underlying 
property that is to be improved. Usually a contractor 
either spends a considerable sum of money, sometimes 
running into the thousands, to obtain borings and thus 
secure definite information of the probable cost of work; 
or he goes ahead on speculation taking chances, which 


fany a 


2 


con- 





often prove very expensive in the end. 
tractor has, in the past, lost his all trying to rest a 
building on a safe foundation in impossible places, such 
as the old Sun-Fish Pond which bankrupted the builder of 
Fourth 32d the 
Collect Pond, which caused enormous extra expense in 
the erection of the Municipal Building; the soft 
a few feet below the surface, which caused great loas to 


the structure at Avenue and Street; 


mud 


the contractor for the foundations of the Liberty Tower 
building; the quicksand where the Underwood building 
stands, and a host of other examples of mistakes made in 
different parts of the city. 

Until a few years ago no records were kept of the 
borings made by contractors or companies, except on 
occasions. The results of the great amount of work and 
the thousands of dollars spent in this way were rarely 
for 


In 1911 at a discussion before the Municipal 


preserved as information those owning adjacent 
property. 
Engineers of the City of New York it was suggested that 
the Society could perform a valuable service to the city 
by aiding in the collection and permanent preservation 
of all boring samples, properly labelled and catalogued, 
and two years later the money for the purpose was ap- 
propriated by the Board of Estimate, with the under- 
standing that the work should be performed under the 
direction of its chief engineer, Nelson ”. Lewis, and 
Charles P. Berkey, Professor of Geology in Columbia 
University, aided by James V. Sanborn, of the Board 
of Water Supply; and their assistants began the work 
of collecting the borings which had been made in city 
and private enterprises, and laying plans to obtain the 
results of all future borings, excavations, etc., in the city. 

Borings and specimens as far as obtainable are now 
fairly well classified, and within a short time the col- 
lection will be ready for use, and will be placed on per- 
manent exhibition in the Municipal Building. In the 
meantime the collection is at Columbia University and 
is practically ready for easy reference. Maps have been 
made showing, as far as is known, the contour and cross- 
sections of the sub-surface of the city. One big map 
shows the whole city, and it is supplemented by smalier 
sectional maps with references to books showing par- 
ticulars of the known places, with specimen borings and 
soil. Of course nothing like the whole city has been 
mapped, but contractors will be able to arrive at a fairly 
accurate idea of what is to be met within at least 100 
yards of known conditions; and every excavation and 
boring made in the future sent to the engineers in charge 
will be put in its proper place, so that in the course of 
time the collection should furnish exact information to 
all who are concerned with the sub-surface of New York 
city. It is believed that this will make one of the most 
useful collections ever prepared by the city. 




















The delicate laboratory scales 


Testing cocoa for fat content 








a 





344 


SCIENTIFIC AMERICAN 





April 7, 1917 


Strategic Moves of the War—March 29th, 1917 


hee western front continues to hold the stage in the 


of military critics for it is only here that a 


clear view of strategy on a large scale can be studied 
ind conclusions drawn Recent considerations on the 
German retreat had left doubt the line upon which 
that w lrawal would stop. Opinion in general had 
aettied pon that fron Arra through Cambrai st 
Quenti La Fére, Soi n hette Laon, and on to 
Vall rv Kheims; thi vas nown as the Hindenburg 
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i th i ian ! the to l there notl r to 
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Despit bad weather and repairs and renewal of 


ommunications, both the English and French have 
made rapid advances on their respective fronts, particu- 
larly around St. Quentin, where the fighting has been 
most severe This town is protected to the north by the 
Omignon River which is but little more than a creek 
Ru ining as if does howe ver, through a wide V illey full 
ol swanips and clusters of trees, it adds greatly to its 
own defensive value despite its small size To the west 
and southwest in the direction of Monchy and Roupy 
the city is approached over a flat plain with few if any 
natural obstacles; of course the French can advance 
more rapidly but the plain ends sharp point at St 
Quentin; at Savy 
point, the Germans have built their main line of works 


to the southwest, the most defensive 


The German right runs from the Omignon River at 
Vermand to St. Simon with its center at Savy. Here 
the French are making little progress, but on the left 
flank they have taken the high points of the plateaux of 
Essigny and Benay It is certain that the Germans 
will do their best to recover this lost ground. Further 
south near the Gobain woods, the French have estab- 


By Our Military Expert 


lished themselves on the Soissons-St. Quentin highroad 
at Folembray and Coucy, which has been taken 

The strategic developments have now apparently 
taken place and the battle of St. Quentin is on. The 
situation is not a complicated one and ean only be 
described as follows: countering the German plans the 


English troops are foreing the Germans back upon 
Cambrai and the valley of the Scheldt At the same 
time the French are endeavoring, with every appearance 
of success, to break through the German lines at St 
Quentin, capturing that town and obtaining a clear road 
up the valley of the Oise to Guid {round Soissons the 
French, having taken Chivres, Vregny and Margival, are 
swinging their line about Missy as a pivot for the movable 
front, and are forcing their way slowly to the east and 
northeast, toward Craonne and Laon 

What will be the results of the combined Allied move- 
ments? \ break in the German lines at any ot the main 
defensive positions must lead to a hurried retirement 
any break at or near Cambrai, or to the north of that 
town, will eall for an immediate retreat of the Germans 
to the north into Belgiun There are two salients in 
the French line that are now very threatening for then 
opponents—the one that points straight at St. Quentin 


the other overlooking La Fére to the north \ defeat 


for the German it either or both places would give the 
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The Franco-British batile-line on March 29th 
I n t 
i) i | tl 51 i 
! I t French com- 
() 1 | \ 
(, I n Lh iv a ng 
en ipon t n nD] n on the western lin 


\ll the tactieal « impaign on this part ol the line so 
far has been much changed due to the rapid retreat of 
the Germans. German papers and even some military 
men in Germany have by fatuous reasoning converted 


\llied plans 
certainly a strange delusion. 


this retreat into a German victory since the 
cou ld not be carried out 
The Kaiser has even called it “A new leaf of glory in 
Where such 
praise should come in is not evident to one familiar with 


the activities of my highest leadership . 


war operations. The retreat was wonderfully well 
executed in the face of a pursuing enemy, but it was 
made because the German commander knew he could no 
longer hold the lines 

The Entente Allies’ plans were entirely disarranged, 
it is also agreed, but this was undoubtedly due to the 
fact that a successful advance was begun some weeks or 
months ahead of what was deemed possible by their 
commanders. As one paper has said, they are em- 
barrassed only because they find themselves, in March, 


at a point which they had hoped to reach in July. Al- 
though the old line possessed disadvantages that the 
new one will lack, the problem of driving out 
the Germans remains for the Allies just the same. Asa 
matter of strategy there is no change. The tactical 
employment of the Allies’ 


possible 


various arms is now entirely 


different from trench warfare since the whole terrain of 
operations is also different 

The many problems of this great war make the diff- 
culties of the Allies inconceivable when it is considered 
that all the questions of transpertation and supplies 
have had to be solved over again as soon as the trenches 
were abandoned, and advance begun. The fact that a 
great battle could now be in progress so far to the front 
shows wonderful skill and generalship—and, what is 
almost equally important, it shows the master hands 
directing the regulation and transportation of food. 
ammunition and the thousand and one essentials for 
supplying the armies 

The shortening of the German line has no doubt 
released many men and guns that can now be utilized 
elsewhere; and possibly for that reason so much has been 
said of probable blows at some other points 

Dispatches from Russia tell of the massing of German 
troops along the north end of the eastern line with the 
object of driving at Petrograd. The nearest point of 
the present line is 300 miles from that city. The inter- 
vening country, especially around Riga, Mitau and along 
the Dwina River, is low level and of a marshy nature. 
If it is not at the present time frozen and snow-covered, 
it is certainly converted at this season, when the spring 
thaw begins, into almost a continuous lake from melting 
snow and ice, and this thaw is to-day re pe rted as having 
commenced. Under such circumstances no military 
action of importance would be possible for some time 
on that part of the Russian front. It is hardly probable 
that such a move could be cor templated by the German 
commanders at this season, though some slight activities 


on the eastern front would indicate a beginning of 
milit ! ns 
One se us drawback here is that the greater part 
of all ¢ he eastern line is held | \us troops, who 
ire reg by the Germans as not very reliable fighters. 
Ger hers ot well spare at the present time, 
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produced, and with a new general t have full 
cont the the fie not s that much 
Is to be teared from any) tem t ‘ i so great 
t | is con- 
( | Allies it 
le tl t i against 
I I ) i of the 
e the ¢ ‘ pri nd the 
! ( S i ( } i tive 
. ems to | general « on in 
Ital ¢ ) tion has be I ‘ forestall 
if HI \ n tr 3 ( the ority 
} he } f ent 
ul Chere be | le doubt 
th | urbed and 
that t hat the war 
will Phe ( nd of the 
St that it | brought t If reports 
bel { emblance of constit | govern- 
I ! | gs suppe Witl population 
( yn l ter erament I I the iw-obeying, 
law-ab ¢ Germans, it is a great question how long 
Gern ice id ithority t the Austrian court 
nd ) cou! v will be llowed 
Sul rizing the r on the Europe fronts, as it 
has now stood since the last review, nothing of impor- 
tance has happened on any front other than the western; 


this condition has been due undoubted! to the con- 
tinued effect of the wintry we ather and the con 
western front 
3 slowed down 


sequent 
hindering of troop movements. On the 
the 


rapid advance of the first few days ha 
as the 





\llies have approached the German lines in the 
latters’ new positions 

From the sketch map it will be seen that the new front 
extends almost in a straight line from Arras to the 
vicinity of St. Quentin and the Oise River, along the 
heights of this river to and opposite La Fére and then 
south and southeast to Margival, north of Soissons, to 
Aisne River. The British are pushing 
forward to Cambesi and Le Catelet. The French are 
making every effort to reach the valley of the Oise, while 
to the south along the Aililette River the ¢ 
holding desperately to the plateau of the forest of ™. 
Gobain and parts of the forest of Coucy. To the south 
and east of the railroad that runs in the valley from 
Soissons to Laon lies the plateau of Craonne, so famous 
in 1814 as the scene of a strong attack by Napoleon on 
the advancing Prussians. Upon the ability to hold these 
two plateaus will ultimately depend whether the retreat 
now in progress will stop at or near Laon on that part of 
the line, or whether as indicated heretofore it will g0 
back to the line of the Meuse. With only the present 
(Concluded on page 357) 


Vailly, and to the 


yermans are 
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The American Merchant Marine 


Where It Will Stand Upon Return of Normal Times 


N considering the shipping conditions of this country, 
| we must not be carried away by the abnormal state 
of affairs now prevailing in the world of shipping, caused 
by the war. Any inexperienced person can run ships 
today, and make money—provided he can get ships to 
run * But after the war, only the experienced and com- 
petent will be able to continue in the business during the 
keen competition that will follow the greatest shipping 
boom the world has ever seen. The question asked on 
all sides is ‘‘ Will the American ships be able to continue 
in foreign trade, in competition against more favored 
nations?’ Unless our navigation laws and inspection 
regulations are materially changed, the answer to this 
is a most emphatic “ No.” 

This article is not a political one, for the tendency to 
restrict and embarrass American ship owners, to make 
the operation of American ships in foreign trade a finan- 
cial impossibility, is born of no political organization. 
Both parties have contributed impartially to the exist- 


ing volume of legislation upon this sore subject. At the 
present time, owing to the fact that our laws force us to 
measure our ships larger than other nations do, we must 
pay in foreign countries more tonnage dues; pilotage, 
dry-docking and wharfage cost more for the same reason; 
and on this one head alone an American ship pays out 
each year $5,500 more than does its foreign competitor. 
We impose, In the inspection of our ships at our home 
ports, delays and requirements that no other nation 
duplicates, wl ich ereate an additional annual ex- 
pense of $3,000. We force our ships to carry extra men 
in the engine-room, at a charge of $8,736 each year which 
no foreign shipowner is asked to bear. And the wage 
scale 1 the of the American ship puts her under 
a furt! | cap of $25,544 per annum, as compared 
With 

i . typical comparison which shows that 
th \ pavs out each year $40,780 more 
than ' titor And this is not extreme 
ease | f e steamers of about t] e size 
ind we find that the Ameri " teamer 

\ 1240 per year in wages; the British 

R $15,696 the Japanes \sama 
\I \ | r have compare | it! the 
B Japanest These figures. incredibl 
is tl taken from my « books; and 
wh permit me to oO 1 i detailed 
just uch for their acecur: 

\t t wages are concerned, this discrepancy 
could | hout asking American seamen to 
W f we scale, and still without intro- 
ducin so repugnant to many of our 
legislat »wner does not pay his met! 
di t I ey over to the it 
Shippi ( d this official p off all 

" > be entirely feasible t men to 
be ¢ s payroll at foreign wages « say, 
S30 p American wage we SoU, Tor 
the Cx to pay each American citizen of the 
crew, | Government funds, the difference of 
$20. At t t time an official report of seamen 
employed ) \merican vessels shows that 8 per cent 
are citi 17 per cent are naturalized, and 75 
per cen ‘ n allegiance. The suggestion which 
I advan ) | ) remedy this: in a very short time 
our ert ' | become entirely American, bringing 


about a condit which Congress is supposed to have 


long been g And the great bugaboo of ship 
subsidy would not come before Congress, for it would 
be simply a ] ent to the men, putting them on an 
American wage scale in spite of the fact that the industry 


in which they are engaged cannot support that scale. 

But aside from the direct financial inequality which 
our laws maintain between our ships and those of for- 
eign registry, there are several small and vexatious re- 
strictions, which admirably illustrate the fact that our 
Government has for many years maintained toward our 
shipping a policy of destruction rather than of construc- 
tion. To be sure, if you will ask your Representative 
why handicaps are put upon our ships which’ no other 
nation puts upon its, he will tell you that he does not 
know. Perhaps it is as much a matter of inertia as 
anything. The Committees of Congress have been 
informed repeatedly and in minute detail of all the 
injustice and unreasonable exactions; but .nothing is 
ever done to remedy the situation. The American owners 
do not claim any special privileges; they ask merely that 
they be put upon a feoting of exact equality with foreign 
competitors. There is abundant American money 
ready to go into the business as soon as it is assured that 
reasonable profit can be made from operation of American 
ships; but of course, net till then will we have much of a 
merchant navy. 

As an example of the petty and short-sighted legislative 


‘ By Robert Dollar 


attitude I may mention the method of classification of 
American ships, prescribed by law. Ships must be 
designated as of less than 100 tons, or else as of 100 tons 
and over. This of course puts the 100-ton freighter, 
smaller than a respectable pleasure yacht, in the same 
category as the largest ocean liner. There should be 
classes for freighters of 100 to 500 tons, freighters of 500 
tons and over, small passenger steamers, large passenger 
liners. If the classification were merely a paper one it 
would be only amusing; but it is one upon which charges, 
inspections, etc., are based, so it is more than just absurd. 
It works a very real hardship upon the small owner. 
We might as well make the same traffic regulations for 
a two-horse dray and a through freight and a limited 
passenger train. Colonel Goethals, in a public address 
the other day, stated that two sister ships, exact dupli- 
cates, went through the Panama Canal. One was under 
American registry, the other British; and each was 
measured according to the rules of her registry. The 
American paid $500 more in Canal tolls than the British, 
because of the discrepancy in these rules. 

Then again, every nation in the world pays its passen- 
ger steamers a fair compensation for carrying the mails 

except the United States. Nor is there a nation in the 
world with a colony of the importance of the Philippines 
that has not a direct, subsidized if necessary, steamship 
line running there to carry the mails. We have been 
depending upon the generosity of Japan to carry our 
Philippine mails, because this would save a few dollars 
for our Government, so well known for its policies of no 
economy where economy would mean something worth 
while. We have an unofficial announcement that all 
mails carried by Japanese vessels are to be censored 
Why not? We should present an elegant spectacle in- 
deed, with our official Philippine mail opened and read by 
Japanese censors. 

The clamor for an American merchant marine is not 
an idle vaporing. This country has reached a point 


where it must have foreign trade, and plenty of it. There 


was a time, when we were developing our country, when 
W lid not require foreign trade to any great extent 
But that time is past. Our Secretary of Commerce tells 
us that with all our factories running full time, we can 


manufacture in six months all that we require for a 
year’s domestic consumption. Therefore we must choose 


} 


between exporting half our manufactured products, or 
running our industries half time In fact, there is not 
a single one of us, however indifferent he may feel toward 

reign trade, who would not find, on close analysis, 
lly was interested. The farmer produces 
more than he ean sell locally; throughout the country, 
he produces more of many crops than America can eat 
Che manufacturer is in the same boat. So for farmer 
worker alike it is essential that we export 


surplus production to foreign shores The financial 


1 


world is interested in underwriting this business; the 


transportation world, in making the movement possible 


It is not merely a question of whether we shall carr 
on a definite volume of foreign trade in our own ships 
or in ships belonging to somebody else. Even from this 
point of view there is mu h to say for an American mer- 
chant marine; but there is a much larger point of view 
Every ship that takes a cargo out from its home port 
must either seek a return cargo or come home in ballast. 
The latter procedure, of course involves a double « harge 
against the cargo taken out; so every effort is made to 
find some sort of cargo to bring back. There is no more 
efficient trading scout than a fleet of boats in foreign 
ports, looking for something to bring home. Trade is, 
as nearly as possible, an exchange of commodities; and 
here we should have a tremendous impulse toward 
stimulating trade 

We were to have derived great benefit from the Panama 
Canal. Among other things, the Canal Act permitted 
the importation of ships into this country free of duty. 
A praiseworthy effort toward a merclfant marine; but 
not a single ship took advantage of the munificent offer, 
simply because our laws made it financially impracticable 
to operate ships under American registry. At the start 
of the war came the ‘‘“‘ Emergency Act,”’ a great benefit, 
and hailed by ship owners as the initiation of a more 
reasonable policy. In this expectation they were doomed 
to disappointment; it was followed by the vicious 
“La Follette Seamen’s Bill,”’ which, in normal times, 
would have driven the last nail in the coffin of the 
American Merchant Marine. That it did not do so on 
the spot is of course only because of the wholly abnormal 
conditions of the past two years, in which anything that 
will float can make a handsome profit, regardless of 
operating expenses. 

As an indication of what is to be expected with a re- 
turn to normal times, I may cite the case of the old Pacific 
Mail Company. They did not pay a dividend for 


thirteen years; and at the expiration of this period, the 
“Seamen’s Act” proposed to help them out of their 
difficulties by saddling upon them an additional operat- 
ing expense of $600,000 per annum. This prospect put 
them completely out of business, necessitating the sale 
of the ships, and the abandonment of the Pacific to the 
Japanese lines. Before the war 26 per cent of our 
Pacific trade was carried in American bottoms, 26 per 
cent in Japanese, 29 per cent in British, the rest in Ger- 
man and a few scattering ships from other nations. In 
May 1916, our own ships were carrying 2 per cent of this 
total, Japanese vessels 51 per cent, Pritish 37 per cent 
Dutch 37 per cent. At present 79 per cent of our ex- 
ports from our Pacific ports, and 73 per cent of our im- 
ports into them, are transported by the Mikado’s fleet 

The new Pacific Mail had an experience which illus- 
trates the working out of the benevolent “Seamen’s 
Act.” They employed on a certain ship a full American 
crew. The Act compels the Captain to pay the men, at 
every port, half the wages they have earned up to thai 
date. The first port being Honolulu, the men went 
ashore with their wages, and forget to come back, de- 
laying the ship a whole day At Yokohama the per- 
formance was repeated, only this time the ship had to 
sail without the full crew, paying the fares of the missing 
members by rail to Kobe. As a last straw, during a 
reception to some Japanese merchants, held aboard the 
ship, a free-for-all fight took place, attributed to the 
stimulating effect of Japanese whiskey upon American 
huskies. This so exasperated the company that they 
fired the crew on the spot, and hired Chinese in their 
places; but in spite of the ample grownds for discharge 
which these men had given, the company, under the 


1 


law, had to pay their passage in idleness to an American 


port This is a very tair sample of the way laws wi rh 
out when passed by well meaning persons who have no 
slightest idea of the true state of affairs in the fis 
which their legislation is to apply 

Then we have the new Shipping Board, to which 
hipping men pinned a deal of faith, in view of the thor- 


ough competence of the chairman-presumptive, and the 


Now it turns out that the non is to be » thore ughly 
eliminated that this gentleman reluse to serve W hile 
it would of course be unfair to criticise tl new Board 
it is fair to say that the ship owners of the country put 
little faith in it We must judge by result but it 

clear that what is needed is not so much a new bods 
as a wholly new attitude toward the men who are ex- 


pected to restore America to her old pl Lee upeT! tbe seas 


The Current Supplement 


_ SUCCESSCS of the British for “ In Mi cedor ia call 

ittention to the Baghdad Railway, that important 
line of communication that was ntended to secure to 
Germany the control of mmerce from the East An 


article in the current issue of the Scigentivric AMERICAN 


nT No. 2153, for April 7th, give the histery 


of the inception of this line and faets relating to its im- 
portance and to the progress that has been made in 
censtruction as far as is now known Che artitile is 
accompanied by an illustration and map showing the 
line and its proposed connections. An article on 


Relativity and Gravitation gives a summary of a discus 
sion of recent attempts to include gravitational phe- 
nomina within the scope of a generalized relativ ty theory. 
An article on The Metric System calls attention to its 
importance as an international language of weights and 
measures The Fixation of Nitrogen gives some notes 
on new and cheaper methods for obtaining this neces- 
sary material, An Eruption of Lassen Peak contains 
much authoritative information relating to our only 
American volcano, and is profusely illustrated, Pro- 
gressive Oxidation of Cold-Storage Butter is an investiga- 
tion of the causes of the development of undesirable 
flavors. The article on The Value of High-Level Meteor- 
ological Data is concluded in this issue. An ariiscle on 
Phosphorescence deals with the phototropy of inorganic 
systems. Other articles are Soap Bubhies of ieng Duration, 
Cast Iron Growth and Germany's Supply of Manganese 


Metabolism of Cold-blooded Animals 


—- E pioneer studies on the metabolism of cold-blooded 
animals especially serpents and tortoises, are in prog) ess 
at the New York Zoological Park. Respiration chambers 
of various sizes have been constructed. Animals of this 
class have an extremely low metabolism; hence the 
largest specimens available have been used in the ex- 
periments. A chamber was built large enough to con- 
tain a Galapagos tortoise weighing 290 pounds. Later 
a@ recessed cover was designed, which considerably re- 
duced the volume of the chamber and permitted its 
use for a 164-foot Indian python and a 74-foot alligator. 
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Will Long-Range, Big-Gun Attack Call for a Redistribution of Armor? 


HE excessive ranges at which naval engagements have 
heen fought has been one of the surprises of the 
1914, target 
at ranges of 


present war. For several years prior to 


practice was earned on 
from 9,000 to 10,000 yards, 
10,000 yards was 


in our own navy 
and, so far as we knew, 
accepted by the foreign navies as the 
maximum at which it was necessary to train the gun 
crews for the actual ordeal of battle 

Early in the war, however, it was realized that fighting 
was going to be done at the maximum ranges at which 
the ship having the speed-gage, could land effectively 
on the Thus, 
nothing heavier than an 8.2-inch gun, elected to fight 
Cradock at 12,000 yards; and, later, Sturdee, having 
the speed-gage of von Spee and the heavier guns, chose 
to stay off at a range of from 15,000 to 16,000 yards and 
take his time in picking off the German ships. Beatty, 
in the Dogger Bank fight, landed on the Germans at 
17,006 yards the Jutland fight, 
Beatty's ships opened 
20,000 yards, which, be it noted, is just 
double the 
which naval! ships were practising when the 


enemy yon Spee, although he carried 


and later, in great 


some of up at 


maximum battle-range at 
war began 

Because of the vast amount of valuable 
data gathered by the combatants during 
many a hotly-contested sea-fight, we may 
be sure that the designs for new ships are 
but 


probable 


upon theory, well 
established facts. It is 
that the and 
armoring.which have been adopted in the 
construction of the British and 
will determine the trend 


based, not upon 
also, 
ships, guns methods of 
new 
German navies, 
of naval development for many years to 
come. Naturally it is difficult to obtain 
well authenticated information as to what 
the British are doing, but such as we have 
that the heavy, 
will be the determining 


received 
long-range gun 
factor in the design of future battleships, 
and that its influence will be felt principally 
in the direction of increasing speed and 
mobility at the cost of armor. In 1914 
the heaviest guns in any navy were the 
15-inch guns on the “Queen Elizabeth” 
class, and they were mounted on ships 
which had an excess of four or five knots 
speed over contemporary battleships. Ap- 
parently the British, in spite of the fact 
that increasing the caliber so greatly 
limits the number of guns that can be 
carried, have gone up to an 18-inch gun, 
a piece whose shells must weigh not less 
than 3,000 pounds and whose weight must 
approximate 150 tons. We understand 
that these enormous pieces have been 
mounted on ships that are lightly armored, 
but have a speed greatly in excess of any- 
thing hitherto attempted in ships carrying 
guns of the largest caliber. 

Herein then, we find a suggestion that 
the first-line fighting ships of the future 
may be lightly armored vessels, carrying 
guns of great range and power, and 
steaming at battle-cruiser speed. In other 
words, it is quite possible that the slow- 
moving, heavily-armored battleship, as we 
know it to-day, may give place to a type 
of battle-cruiser in which armor will be 
practically eliminated in favor of speed 
and gun-power. Speed, it should be 
noted, is the logical concomitant of the 


goes to prove 


big gun; for an excess of speed, will enable 
the fast ship to select the range at which 
its super-guns (if we may coin a term) will be able to 
land upon the enemy without his being able to make an 
adequate reply 

The above considerations make it reasonable to expect 
that the naval! fights of the future will take place at 
ranges even greater than those attempted in the present 
war If naval! artillery goes up to calibers of 18 or even 
20 inches, it is certain that the ranges will go up propor- 
and it is quite conceivable that future en- 
ranges of from 20,000 to 
that vision 


tionately ; 
gagements will be fought at 
25,000 yards, provided, of course, is suf- 
ficiently good to permit of this 

In the two accompanying sketches we have attempted 
to show how great a modifying effect the steeper angle of 


fali of the sheli at these ranges must necessarily have upon 


the distribution of armor in war ships designed for that 
kind of fighting 
the present distribution of armor in battleships 


The upper sketch shows, approximately, 
In the 


Angle of fall, 50-cal. 14-in. gun, at 10,000 yards is 5° 41’. 
Heavy belt armor covers the protective deck at the former range, but leaves 
it exposed at the extreme ranges. 


Present method of armor protection, designed to resist big-gun attack 





By J. Bernard Walker 


lower sketch we show the modifications, which it seems 
to us should be made to meet what practically amounts 
to a modified high-angle fire 

The armor plan of most existing battleships is drawn 
up to meet the conditions of attack at fighting ranges of 
from 8,000 to 10,000 yards. The vitals of the ship are 
protected by a heavy water-line belt associated with a 
deck, thickness. In 
some of the later ships there are two protective decks, 


protective three inches or so in 
one in the usual position just above the water-line and 
the other at the gun deck at the level of the top of the 
belt. In the latter case the protective deck is generally 
about two inches and the gun deck about one inch in 
The ammunition hoists and the barbette and 
thick 
sloping port-plate 


thickness 


turret mechanism are protected by vertical 


armor, and the turret by a heavy 


associated with lighter armor on the side walls and at 
the rear, and light armor 3 to 5 inches thickness on the 
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the protective deck being exposed to plunging shell attack, 
75 feet are thus exposed. This means that under long- 
range attack not only are the chances of hitting the ship 
nearly doubled, but over three-fourths of the protective 
deck is subjected to plunging fire. Manifestly, the present 
method of distributing the armor was not designed to 
meet a modified high-angle fire, and the question ariges 
as to whether our present methods of armor distribution 
should not be altered to meet the new conditions. 

We present in our lower sketch a suggested rearrange- 
ment of the armor. Taking it for granted that the vitals 
of the ship, (motive power, steering gear, magazine, etc.), 
should have the first call upon the armor, it would seem 
that efforts should be directed to bursting the high- 
explosive shells as far above the protective deck as 
possible, on the probability that where an unexploded 
shell might go through, its fragments would not. It 
becomes a pertinent consideration whether it is not better 
to leave the protective deck at its present thickness of 
inches; armor the upper deck in 
preference to the gun-deck; and distribute 
the heavy belt in the form of lighter armor 
extending over the whole side of the ship. 
This complete armoring of the above-water 
portion of the ship would go far to insure 
the bursting of the shells as soon as they 
entered. The probability is that the 
shock of penetrating this outer armor 
would cause a shell to burst above the 


about 2 


— ! main deck, and in any case there would 


be the additional shock of passing through 
the main and gun-decks to cause fragmenta- 
tion before the protective deck was reached. 

It seems to us that plunging fire should 
also bring about a modification of the 
turret The sloping of the port 
plate of existing turrets was adopted to 
present an inclined surface to the attack 
of shells which arrived at an angle of 
between 5 and 7 degrees. As our diagram 
shows, a return to a vertical face of greater 
height would present a less favorable angle 
of attack (65 degrees in place of 75) and the 





armor. 





at 10,000 yards 


At 22,500 yards, angie of fall is 22°. 


rearward slope of the roof, which in any 
case should be thickened, would make 
penetration through the roof very un- 
likely. It is known that the loss of one at 
least, and possibly two, of the British 
battle-cruisers in the Jutland fight, was 
due to the flash of an exploding sheli which 
came through the roof reaching the maga- 
zines through open ammunition hoists. 

It will be understood that the above 
suggestions are based upon recognition of 
the fact that no thickness of armor will 
serve to keep out shells of 16- and 18-inch 








caliber, except at very oblique angles of 
impact; and that effort should be directed 





therefore to bursting them as near to the 
outside of the ship as possible. 





Finally, our diagram shows that a shell 
which did not burst or a solid shot, falling 
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Redistribution of armor to meet the plunging fire due to extreme ranges. The complete envelope 
of light armor is designed to burst the shells before they reach the protective deck. 


Proposed armor plan to meet plunging fire at 20,000 to 25,000 yards range 


Now at 10,000 yards a shell from one of our 50-caliber, 
14-inch guns, would strike the enemy on an angle of 5 
degrees, 41 minutes and it will be seen that the vitals of 
the ship would be well protected. A shell which just 
cleared the top of the armor belt, if it did not explode 
would reach only the far side of the protective deck. 
In our latest ships it has been thought best not to arm 
the topsides above the belt, but rather to concentrate 
the weight in belt, protective deck, barbettes, etc. It 
will be noticed from our diagram that at 10,000 yards 
the belt armor covers ten feet out of the thirty-five feet 
of projected area of the ship which is exposed to shell-fire. 

Now at 20,000 yards the angle of fall of the 14-inch 
shell is 18 degrees and at 25,000 yards it is 26 degrees, 
30 minutes the mean of which would be about 22 degrees. 
Plotting this upon our diagram, we find that the heavy 
side armor protects ‘less than one-sixth of the pro- 
jected area of the ship, and that instead of a few feet of 


at 22 degrees and missing the top edge of 
the belt armor, would pass through the 
protective deck and out through the bot- 
tom of the ship. This suggests the thought 
that, in long-range engagements we may 
see a partial return to the use of non- 
explosive projectiles. 


The Manufacture of a 16-Inch Gun 


N our recent Naval Number we gave 

illustrations of the new 16-inch gun as 
it will look when completed, and also 
described its great weight, power and the 
extreme range to which it can be theoretically fired. 
There has not been very much change in the methods of 
big gun construction for over a decade. The improve- 
ments have been in the way of refinements of the details of 
manufacture. Gun steel, as it is called, is a special steel, 
whose composition and methods of manufacture are 
designed to provide a steel of high tensile strength with 
a great hardness. The finished gun consists of an inner 
tube, over which successive hoops are shrunk until the 
proper strength is secured to withstand the bursting 
stresses of the powder charge. The tube and hoops are 
forged on a mandrel under a hydraulic press. The 
various parts of the gun are bored and turned, annealed, 
and tempered, and the gun is finally assembled by 
shrinking the hoops on the tube. Our front cover 
illustration shows the huge plant for the oil tempering. 
The tube, which in the case of the 16-inch gun, i8 
(Concluded on page 357) 
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The Heavens In April, 1917 


Star’ Light and the Sensitiveness of the Human Eye 


S we look out into the clear skies of a moonless 
A night, we gain the impression of a multitude of 
stars, scattered all over the vault of heaven. Yet if we 
select any specified region of the sky, and try to count 
all the stars that we can see within it, we will soon find 
that our list comes to an end; and if, bit by bit, we should 
extend our count to cover the whole of the visible dome 
of the heavens, we would find that, all in all, the number 
of stars visible to even a keen eye on an ordinary fine 
night does not materially exceed two thousand. 

This is actually rather a small number—not nearly as 
great, for example, as the number of separate openings 
in the wire netting of a screen large enough to fill even the 
smallest window. Yet the holes in the screen do not in 
the least produce in us the impression of countlessness 
while the stars of heaven, from remote antiquity, have 
been a classical illustration of innumerable abundance. 
Why should this be? 

A part of the explanation is probably that, when 
objects are arranged in an orderly fashion, in rows or 
columns, like the openings of the screen, it is far easier, 
not only to count them—with the aid of that great labor- 
saving invention, the multiplication table—but to con- 
vince oneself at a glance that there are only a finite 
number of rows, and of objects in each row, and that, 
therefore, the total number of objects, though large, 
must have a limit. But when objects, like the stars, are 
scattered irregularly over a region too large for us to see 
all at once, no such process of unconscious 
judgment can become operative, and the 
impression produced by their actual abun- 
dance is much more powerful. 

More important than this, however, is 
probably the fact, that, for every star that 
we can see clearly, there are two or three 
others so faint that we can see them only 
the 
telescope shows to be entirely true, that, 


by glimpses—thus suggesting what 


if our eyes were but more sensitive, we 
would see very many more stars than we 
can see now. This impression is enhanced 
because we can see such faint stars only 
by averted vision. The position of the 
retina of the eye which we use normally 
in looking fixedly at any object, and which 
alone is sensitive to the discrimination of 
the finest details of outline and color, is 
relatively small, and, when we are “looking 
at’ anything, we instinctively move our 
eves so that the image of the object in 
question falls upon this region of the retina. 


The outer “peripheral” regions of the 
retina are more sensitive to very faint 
light than the central portion. Conse- 


quently we may see a star when its image 
falls on some part of this region—that is, 
when we are looking at something else— 
and when we turn our eye to look at the 
star we have glimpsed, behold! its image 
now falls upon the less sensitive central 
region of the retina, and we can see it no 
longer! Yet when we glance away again, 
we may once more get a glimpse of the 
elusive speck, and our puzzled conscious- 
ness may find it hard to decide whether the 
star is really there or not. Of course this 
fact is thoroughly familiar to scientific observers, who 
habitually search for a very faint object by “averted 
vision,’’—a process which after a little training becomes 
a simple thing. 

How faint is the faintest star that can be seen with 
certainty by the unaided eye? Of course the answer 
depends somewhat upon whose eyes are in question: 
some few men have exceptionally keen vision, and the 
eyes of many are relatively dull. But, for the normal 
healthy eye, the limit is pretty well defined. Under 
ordinary conditions—that is, for an observer near sea 
level on a thoroughly clear night—the faintest stars 
visible without optical aid are of just about the sixth 
magnitude. 

This means that their brightness (measured of course 
with the aid of telescopes in which they are easily visible), 
is just j of that of a standard first magnitude star, 
Such as Aldebaran. It may be more interesting to com- 
pare it with that of the more familiar terrestrial sources 
of light. From the measures of several observers, it 
appears that a standard candle, or better, an electric 
lamp of just one candle-power, would appear as bright 
as Aldebaran if removed to a distance of 3,600 feet, or a 
little over two thirds of a mile. To equal the stars 
which are barely visible to the eye, the candle would 
have to be put ten times as far away, or at a distance of 
fully six and one half miles. 


At 11 o'clock: Apr. 7. 
At 10% o'clock: Apr. 14 
At 10 o'clock: Apr. 22. 


By Henry Norris Russell, Ph.D. 


This statement, however, must be accepted with 
one important proviso, namely, that the color of the 
light of our standard lamp should be substantially the 
same as that of sunlight—that is, of a strongly bluish- 
white, compared with ordinary terrestrial sources of 
light, which, though incandescent, are at a far lower 
temperature than the sun or most of the stars. Such a 
light source can now easily be produced by letting an 
incandescent lamp shine through the “daylight glass” 
which, by cutting out the excess of red and yellow rays, 
tempers the quality of the light to the desired character. 
A lamp which, shining through a bit of such glass, gave 
a light of one candle-power, would doubtless actually be 
visible on a clear night at a distance of approximately 
six miles. 

A common incandescent lamp which, when near by, 
appeared as bright as the other, would become quite 
invisible at a much smaller distance—probably not more 
than three or four miles. The reason for this is that, as 
we pass from strong light to faint, the sensitiveness of our 
eyes to red light decreases more rapidly than their sensi- 
tiveness to blue light, so that the relatively red light of 
the unscreened lamp would appear to fade more rapidly 
than that of the one shining through blue glass, even 
though their actual intensities were reduced to exactly 
the same extent. This peculiar behavior of the eye— 
known as the Purkinje phenomenon from the name of its 
discoverer—greatly complicates all measurements of the 





At 94% o'clock: April 30. 
NIGHT SKY: APRIL AND MAY 


brightness of faint objects and notably that of the stars. 

But the whole story regardingthe limits of perception 
by the normal eye has not yet been told. The stars, even 
on the clearest night, are not by any means seen upon a 
dark background. Most of the light in the sky, even at a 
station far removed from all sources of artificial illumina- 
tion, comes from the multitude of telescopic stars, too 
faint for the eye to see, but so numerous that, taken all 
together, they send us far more light than those which 
we can discern individually. There is usually—perhaps 
always—present’ in addition, some light originating on 
the earth’s atmosphere, which, from the presence in its 
spectrum of the bright line characteristic of the aurora, 
betrays its place of origin. 

When we are out in the open on a clear starry night, 
we hardly realize how strong this illumination is—it is 
quite enough to find one’s way by across open country, 
if there are no concealed traps for unwary feet. But 
when once we get a glimpse of the sky through an opening 
between thick trees, we see at once that, even on a 
brilliant, moonless night, when the sky, as we look sharp 
at it, seems like black velvet powdered over with spark- 
ling points, the background is really anything but dark. 

Now, there can be no doubt that the light—one might 
almost say the glare—of this general illumination of the 
sky drowns out the fainter stars. 

To give an illustration from common experience, 


At 9 o'clock: May 7. 
At 84% o'clock: May 15. 
At 8 o'clock: M ‘ 





whenever we see a star through a little gap in the leafage 
of a tree, upon the dark background, it looks much 
brighter than ordinarily —not because it has changed at 
all, but on account of the greater contrast with the 
blackness surrounding it. 

Very conclusive evidence of the existence, and the 
surprisingly great magnitude of this effect was obtained 
some years ago at the Lick Observatory by Professor 
H. D. Curtis. A large black screen pierced by a small 
hole, was attached to the end of a telescope remote from 
the observer, while a smaller screen near the eye, was 
so placed that the line of sight through a hole in it and the 
hole in the larger screen, a dozen feet away, was parallel 
to the axis of the telescope itself, so that a star visible 
at the center of the telescopic field of view would also 
be visible through the two holes, upon the black back- 
ground of the large screen. 
observations were made upon a number of faint stars- 
one man watching with the naked eye through the holes 
to see whether the star came into view as the telescope 
was slowly moved, while another, at the 
checked up the observation by determining whether the 
star was really on the line of sight when the first observer 
thought he saw it. 
of the seventh magnitude, and even fainter, were easily 
seen when displayed upon 
the faintest objects, visible with difficulty, were actually 
below the eighth magnitude 
fainter than the faintest stars which could 
be detected by direct vision upon the same 
night, even in the very clear atmosphere of 
Mount Hamilton. ,The limit of 
visibility, upon a perfectly black back- 
ground, and for an eye fully rested in the 
dark, probably corresponds to the bright- 


With this simple apparatus 


eyepiece, 


In this way it was found that stars 
wv really dark background, and 


that is, at least five times 


actual 


ness of a star of magnitude 8.5—which is 
limit usually 
assigned for observation upon the back- 
ground of the sky, and corresponds to the 


light of a single candle (of proper color) at 


ten times fainter than the 


a distance of no Jess than twenty miles 
That the human eye can actually detect 
such exceedingly faint illumination is con- 
firmed by some experiments by the present 
writer upon the visibility of little disks of 
cardboard, black 
background, and observed in a dark room 


white mounted on 4 
by the light of a single star (usually Sirius) 
shining through a 
shutter. 

Once more it is necessary to remark that 


small opening in a 


a one-candle-power lamp, even of the ideal 
color, would doubtless become invisible at 
a distance much less than twenty miles, 
even if all else was perfectly dark, because 
of the absorption of its light in traversing 
this great thickness of air, which is fully 
four times as great as the amount actually 
traversed by a ray coming down from a 
star nearly overhead. 
that, even in the clearest weather, 20 per 
cent of the light of a star in the Zenith is 
lost in coming through our 
At the same rate, an object at sea level 
20 miles away would appear only 40 per 
cent as bright as it would do if the air was 
not in the way and, if the air was the least bit hazy ita 
brightness could be cut down far more. 

At mountain stations, where one is 


Measurements show 


May 
y atmosphere. 


above the greater 
part of the lower, dust-laden layers of the atmosphere, 
fainter stars are visible than at sea-level. Some recent 
observations at Mount Wilson by Van der Bilt show that 
the limit of unaided vision there, without even the aid 
of screens to shut off the light of the sky, is at about the 
seventh magnitude—that is, the faintest sters that can 
be seen on the mountain are two and a half times as faint 
as any that can be seen at sea-level. 

Only a small portion of this remarkable increase cap 
be due to an actual difference in the transparency of the 
atmosphere; but the rest may easily be accounted for, 
since it is well known that the diffused light of the sky 
is far less at a station like Mount Wilson than at sea level 
and this would afford a darker background upon which 
to observe the stars 


The Heavens 


Though most of us are not so fortunate as to see the 
stars through the thin clear air of a mountain observa- 
tory, we can all with the 
brighter stars, such as those shown upon our map 
survey of the sky may well begin in the ith, where we 
will see a bright star, fairly high up and a littl 


acquaint ourselves at least 


Ow 


(Concluded on page 
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Loading the coal cutter upon its truck to move it to another location. 
bar projects toward the foreground 


MPROVED machinery for 


The cutter 


Machines for Mining Coal 


Reducing the Hazards of Hand Mining and Improving the Product 


obtaining greater efficiency 


where one of 


coal-cutting 


is not confined to industrial plants or operations ibov 
ground It has invaded the mining field 
its important applications is a modern 
machine for ning bituminous coal The 
use of this machinery is claimed to insure 


rapid development of the coal fields in 


which it is emploved, to reduce the cost 


of operations, to eliminate the dangerous 
practice of the older methods of hand 
mining, and at the same time to improve 


the quality of the product 

The illustrations show a modern coal 
cutting machine and how it operates as 
It has a long 
called the 
cutter bar, on which cutting knives revolve 
w travel. The 
the lower side of the machine and extends 
front The 
about 


well as some of the resulta 


tongue-like protrusion or bar 
eutter bar is attached to 
entire 


5,000 


pounds, and with the truck on which it is 


several feet to the 
machine or cutter weighs 
moved from place to place and complete 
It can, 


however, be quickly and accurately handled 


equipment it weighs 7,000 pounds 


by two men 


In actual 


operation the machine is 
moved under its own power to a mining 
room or chamber in a mine and, after being 
unloaded from its truck, is placed in the 
position shown in the second cut above. 
This shows the cutter bar making the 
initial or sumping cut under the coal at one 


corner of a room 








protects the operators engaged in making the initial cut. 
After such a cut has been made sufficiently deep the 
machine is withdrawn from it and loaded onto its truck 


and taken to another room or heading. The coal having 





———= 


Making the first cut at the lower corner of a heading. 
concealed by the body of the machine 


advantages 
‘shooting from the solid’’ involves danger from fiving 








This cut is always at the level of the 


ground er floor 4 chain, held in position by jacks, 


feeds the machine in its various operations 


A sumping 


bar or pan holds the machine in correct alinement and 


Loading the coal into the cars from the tipple house 


been thus undercut the full depth across the width of a 
working place averaging 30 feet wide, two holes are 
drilled near the ribs of this working place. A light shot 
of powder, exploded in these holes, then separates the 


according to its size. 

sizes of coal are visible at the left of the illustration. 
This system of mining and handling the coal produces 

three grades of coal—block coal, round coal, and nut 


The long cutter bar is 


coal from the mass and turns it over ready for loading. 
The safety first principle is claimed as one of the great 


f this method. The older practice of 
pieces and is less efficient. The improved 
quality of the product from “undercutting 
and shooting”’ is emphasized. 

After the process as described has been 
carried out, the coal is loaded into pit cars. 
The miner hangs a metal check, containing 
This check 


is removed at the dump house by the weigh- 


his number on it, in each car. 


man who credits the tonnage on the par- 
ticular car to the miner entitled to it. 
These cars are then brought out of the 
mine by an electric locomotive, which 
takes them to a common dumping house. 
The same locomotive then takes the cars 
back to the miner. 

From the dump house a conveyor takes 
the coal en masse to a tipple house, where a 
system of chutes and screens separates it 
We show the in- 
terior of the tipple house and the arrange- 


into the various sizes. 


ment of conveyors and loading booms for 
various grades of coal, as well as the shaker 
screens for grading the various sizes. Still 
another view of this ‘stage of the operation 
shows the shaker screens located in the 
tipple house, where the coal is spread upon 
the screens from the retarding conveyor. 
The screen is graduated so that the coal 
in passing over it is separated into groups 
Extra screens for grading special 








Tipple house, showing arrangement of conveyors, loader booms and 


shaker screens 








The shaker screens over which the coal passes to be graded according 
to size 
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and slack coal. Before leaving the screens 
and collectors at the tipple house, all coal 
is sprayed with water to clean it. One 
of the cuts shows the tipple house with the 
coal conveyor leading from the 
house and also the track arrangement. 
The three tracks enable the loading of the 


dump 


three grades of coal at once, so that no 
matter what comes from the mines, it is 
taken care of as fast as it is delivered. 

The undercutting machine is claimed to 
produce more large coal and less fine or 
small coal than the older system of blasting 
here and there The latter shatters the 
coal and causes more debris, at the same 
time involving liability of accident, to say 
nothing of the disadvantage of hand picking 
with picks, etc 


The Car of All Work 
By C. L. Edholm 
labor is a term that includes a 
wide variety of tasks and as the hired 
man must be a man of all work, so the 
farmer’s automobile, if it is to serve him 
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600 meters (1,968 fect). The cable is 
of the three-conductor type, insulated 
with impregnated paper. It was tested 
at the works at 87,500 volts, and carries 
current at 35,000 volts. A great amount 
of experience has been had with regard to 
gutta-percha cables for submarine work, 
but things are very different with high- 
pressure cables. 

The jointing of lead-covered 
sulated cables at sea is not at all a simple 
matter, continues The Electrician, and all 
sorts of precautions have to be taken both 
with regard to regulating the movements 


paper-in- 


of the ship and its laying machinery, and 
also with regard to the exclusion of mois- 
ture from the joints. The greatest depth 
at which a joint is laid is 38 meters (120 
feet). 

After the cable had 
tested for half an 
ceeding the working pressure by 50 per 


been laid it was 
hour at a pressure ex- 
cent. The whole transinissior line is made 
up as follows: The first portion from the 


Lagan River is overhead, and carries a 








most effectively must be a car of all work 
Many attempts have been made to put 
into harness the pleasure car which the 
prosperous farmer of today owns or hopes to own, and 
the most successful of these is a device which converts 
the run-about into a tractor in twenty minutes, ready 
for such heavy labor as plowing; disking, hauling heavy 
trailers or even pulling stumps. At the close of a day’s 
work, the changed 
vehicle in twenty minutes, ready for a spin to town or a 


machine can be into a pleasure 
visit to a distant neighbor 

The tractor 
wheels on a heav y axle and a channel iron frame 


metal 
This 


can be bolted to the car with only four bolts, after re- 


attachment consists of two cast 


moving the rear fenders and wheels oller pinions, 


integral with the brake drum, replace the rear wheels 
of the car and these mesh into the semi-steel gears on 
the inner rims of the tractor wheels. The power is ap- 


plied scientifically, the driving pinions pushing down on 


the tractor wheels, and as they bear on the rim of the 
wheels there is no torsional strain on hubs or spokes. 
The engine not only runs on high gear but starts on high. 

Besides these parts, an extra large radiator is furnished, 
one of the cellular type, six times as efficient as the stand- 
ard type radiator. This is a necessity in order to pre- 
vent the engine overheating under the additional load. 
A force feed lubricating system to the motor bearings 
is added as well, which prevents burned out bearings, 
scored pistons and other difficulties that might result 
from the ordinary oiling system. 

The increase 
That is, 
per minute, just as when the car is going at a speed of 20 
with the tractor attachment, the 


of power is secured at the expense of 
speed. the engine makes its 1,000 revolutions 
miles an hour, but 
forward progress is 2144 miles an hour for plowing. 
By using a different size roller pinion a speed of 5 miles 
an hour for hauling heavy loads is obtained. Thus the 
motor is doing its normal work, just as if the car were 
making its 20-mile speed on an ordinary road. 

The tractor wheels have a diameter of 38 inches with 
an 81-inch face and are cast of one piece of semi-steel. 
The gear that meshes with the pinions is bolted to the 
inner rim. The axle that supports these heavy wheels 
is of 2-inch, cold rolled steel and no additional strain is 
put upon the car’s axle or chassis 

Concave creepers are supplied which may be bolted 
to the tractor wheels and as they dig into the soft soil 
or sand, give the maximum pulling power for plowing 
and hauling over fields. 

A fifth-wheel attachment is supplied which makes it 
possible to use 
Semi-trailer, forming a 
This does the work of 


a small runabout in connection with a 
six-wheel tractor-and-trailer 
a four-horse team for hauling 


heavy 
neavy loads such as manure, grain, lumber, ete. 


The electric locomotive that hauls the coal from the mine 


This ingenious means for multiplying the value of the 
pleasure car has been successfully used by farmers and 
haulers long enough to demonstrate that it is practical, 
and it will more than double the value of a motor ear to 
the farmer who owns an automobile. 


High Tension Submarine Cable Between 
Denmark and Sweden 
= cable which has been laid for the purpose of 
Denmark is 
submarine 


transmitting power from Sweden to 


remarkable, inasmuch as it is the longest 
cable of its kind, having regard to the pressure at which 
the transmission takes place. The power is received by 
the electricity and tramway company at Hellerup, near 
Copenhagen, and is transmitted by the South Sweden 
Malmé; the 


station is on the Lagan River, about fifty miles north- 


Power Company, at generating power 


east of Helsingborg. The original proposal to take 
power in this form from Sweden met with opposition 
from the Danish military authorities, as difficulties might 
possibly arise in time of war, but eventually it was con- 
that the outweighed the disad- 
vantages. A therefore, early 
in 1914 for laying the necessary cable, and the work was 
completed before the end of 1915. 


The submarine cable is about 


sidered advantages 


contract was, made 


5.4 km. (3.35 miles) 
long, and consists of nine factory lengths, each measuring 

















The tractor attachment that converts a pleasure car 
into a “car of all work” 


pressure of 50,000 volts. There is a trans 


former station at Helsingborg, where a 
conversion to 25,000 volts takes place. 
From this point there is an underground cable, about 


$8 km miles), to a switch house, situated 


near Palsjé, nearly north of Helsingborg. 


long (2.97 
\t this point 
the submarine length begins; it reaches land in Den- 
mark at cable 
1.5 km. (0.93 miles) long, conveys the power to a 


Marienlyst, whence an underground 


sub-station at Elsinore. About 200 meters (650 
feet) to the north of the submarine high-tension cabk 


there is is laid a four-cored heavily-armored gutta 
percha cable, which is used for telephone purposes; 
also serves to protect the high-tension cable from the 
anchors of ships that may be driven out of their course 
by stress of weather. On the south side of the high 
tension cable there are three telegraph cables. At the 
present moment only 370 kw. are being transmitted to 
Denmark, but this is likely to be much increasea in the 
future. Taking into account the present high price of 
coal, the contract ought to be very useful to the Danish 


tramway authorities. 


Are Wooden Shoes Coming into Vogue Again? 
N view of the abnormal condition of the leather market 
not only in our own country but in every couatry of 
the world, it 
suggestion which has been made in London for solving 


is with. much interest that we receive the 
the boot-supply problem. A noted clog maker doing a 
big business has recently told a representative of the 
London Evening News how clogs are coming more and 
more into vogue. 

Hundreds of London school children are now wearing 
clogs, which cost about three shillings a pair (about 
73 cents) and London County Council school teachers 
have been providing clogs for ili-shod pupils, who have 
been paying for them by weekly installments of 3 pence 

The price of leather, states a writer in the paper 
mentioned, suggests that the city man ef the future wi!l 
clatter to business in his clogs. ‘‘ For coutitry wear one 
can buy an elegant pair of lace-up clogs at a quarter of the 
price of equally efficient boots.” Apart from the atten- 
tion that they would attract, there is no reason why these 
should not be worn in “town.”’ There is nothing un- 
undignified in the clog worn by the Lancashire or York- 
shire textile worker, it is pointed out, and not a few of the 
captains of the British textile industry have themselves 
worn clogs, and some at least would not be ashamed to 
wear them again. - 

The present home demand in Great Britain is so great 
that an order for 100,000 pairs of sabots for the Belgian 
Government has just had to be declined by a British clog 
making firm, which received an award for its clog shov 
at a London Exhibition. 





























Plowing with dn -ordinary’renabout equipped with the tractor truck 


Running a reaper with pleasure car and tractor attachment 











FB <2. « 








SCIENTIFIC AMERICAN 














April 7, 1917 








Shell hole shot in the ship’s bottom by the Germans 





Salving a Big Ship 


The plug with which the big hole was closed 


How the ‘‘Republic’’ was Floated by Building Up Her Sides 


te is a far ery from these modern times of steel liners 


and submarines 


back to the days of Archimedes, who 
Nevertheless the 


liscovery sent the Greek philosopher 


und out why a boat will float 


prin iple Ww hose 


fiving down the street with wild shouts of Eureka 


Mureka “lay employed in the raising of wrecked 


hips, and has just now had an unusually 


surface, a false hull or cofferdam, and in pumping out the 
interior of the taller sided boat thus constructed until it 
would begin to raise itself. As remarked above, the 
method is not new, but is seldom applied upon any suc h 
scale as was here necessary The engineer in charge was 


encouraged to try it by a survey of tide and weather 


This assured a displacement of about 6,700 tons, more 
than enough to raise ship and dam combined. The 
greater height of the dam aft of course, was necessitated 
by the fact that the vessel lay on a sloping bottom. 
Work of salving began on November 8th, more than a 
year after the ship’s submergence. Some 600 tons of 


lumber were used in the cofferdam, which 





striking demonstration in the harbor of 
Papeéte, Tahiti 


The German steamer Walkure” was 


taken by the French shortly after the out- 
break of war, and brought into Papeéte 
Then the German raiders, the “ Gneisenau”’ 
nd “Scharnhorst,"’ happened along and 


as 
bombarded the port The “ Walkure”’ 
was hit but not seriously damaged; but 
the French feared that a return of the 
epemy might result in total ruin of this 
fine ship, so they opened her sea cocks and 
sunk her in 84 feet of water, where she 
surely would be safe. Eventually the 
were cleared of German war- 


Walkure”’ be- 


So on September Ist, 1915, 


South Seas 
ships, and salving of the 
came in order 
she was sold at public auction to a San 
Francisco capitalist for some thirty thou- 
sand dollars—tless than thirty per cent of 
her original cost 
Archimedes that an object floats only by 
displacing its weight of water was brought 
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was built on shore in 18-foot sections. It 
was constructed of 2-, 3- and 4-inch planks, 
the thickness increasing with depth of 
immersion; these were bolted and nailed 
to the joists, which in turn were bound 
with cable. To prevent spreading of the 
opposite sections under the weight of water 
and to hold them solidly to their base on 
the hull they were bound together by a 
series of articulated tie-beams of round 
iron 14% inches in diameter. Resistance 
to the crushing force of the exterior water 
during the pumping out was obtained by 
transverse beams 12x14 and 14x14 inches, 
reinforced by longitudinal supports 6x8 
and 8x8. Finally, any tendency to buckle 
was overcome by heavy chains, stretched 
diagonally. 

Watertightness between adjoining sec- 
tions was assured by nailing bands of 
sailcloth over the joints. In the corners 
tight seams were secured by rubber strips 
wedged into and tightly packed between 








into play 

The “Waikure” was 350 feet over all, 
i9 feet beam, and 24 feet in depth, of a 
peculiar construction known as “semi-whaleback,” 
which is amply described by the name and the picture 
shown herewith. The whaleback shoulder is called the 
harbor deck, and it was this feature that suggested the 
manner of salving employed. In brief, this consisted 


in building up, from the harbor deck to the water's 


General view of the “Republic,” née “‘Walkure,”’ showing the peculiar 


semi-whaleback sides 


conditions in Papeéte harbor, which made it clear that 


these would favor the scheme. 


Accordingly an immense cofferdam to extend for 307 
It was 14 feet 
high forward and 32 feet aft, with an additional V- 
shaped section built on the rear to encompass the stern. 


feet along the harbor deck was planned. 


the sections. The same process was em- 
ployed to waterproof the seams between 
hull and dam. Any other places in which 
leaks might be looked for were blocked with cement. 

In addition to the cofferdam it was necessary to 
patch up the shot holes which the Germans had made in 
the hull, and likewise the ports which fell outside the 
limits of the cofferdam. This as well as the placing of 
the completed dam sections called for the services of 























Stern view of the partially raised wreck, showing the V-shaped section of the 


coffee dam and the separate panels 








General view of the cofferdam seen from above, when finished 
and ready for the pumping to begin 
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divers. Nevertheless, on the 11th of 
December, after twenty-nine days of work, 
the thirty-seventh and last section was 
made fast Ten days later the four cen- 
trifugal pumps had been installed, each in 
a watertight caisson, and in such fashion 
as to follow the change of water level inside 
the dam ard thus keep up steady pumping. 
From this date to January 3d the pumps 
were kept going steadily, and the ship rose 
gradually in the water. As fast as she 
came clear of the bottom she was towed 
inshore to guard against loss by accident 





of all ground gained. On the date last 
mentioned it was possible to pivot the ship 
about to a position parallel to the shore, 
and it then became necessary to hold up the 
pumping for a few days while the ship was 
lightened by dismantling or trimming of 
several of the dam sections. After pumping 
was resumed the vessel floated rapidly, 
and on the Ilth her decks appeared 
above water 








adopt the tank idea, and in the second 
illustration appears one of the latest French 
tanks. 
the caterpillar-tread propulsion 


This machine, too, makes use of 
It appeass 
to be armed with quick-firing cannon of at 
least 3-inch caliber, and with a number of 
machine guns. A novel feature of the 
latest French tank is the prow-like rail 
member in front, which serves to crush 
down or cut barbed-wire entanglements 


An Italian Mine Layer in Action 

INES have played an important part 

in the naval activities of the present 
European war, and it is safe to say that in 
no previous war have mine fields been laid 
which approached the magnitude of those 
laid by Britain and Germany in the 
North Sea. 

In the Mediterranean, too, mine fields 
have been laid by the belligerent nations; 
and the accompanying illustration is of 
interest because it depicts an Italian mine- 








The native labor employed, although 
lazy, was surprisingly efficient, and the 
ability of the Tahitians at naked diving 
was most valuable in saving the equipped 
divers for the long jobs. As evidence of this ability, 
when a cannon-ball was discovered on the floor of the 
bay in 40 feet of water, a native dived for it and, unable 
to swim with it, he deliberately walked ashore along the 
bottom with his load 

A survey of the “ Walkure”’ 
revealed that she was well preserved. 
were spent in cleaning her up, after which she was put 
under American registry, renamed “Republic,” and 
started for San Francisco under her own power, using 
the German coal in her bunkers and discharging her 
cargo of German phosphate, partly at Honolulu and partly 
Here, of course. she was thoroughly 


as soon as she was afloat 
Some four weeks 


at San Francisco 
overhauled and put in first-class shape. 

To show the profit in this undertaking, we may re- 
mark that after paying $30,000 for the hull, the new 
owner laid out $255,000 on salvage and refitting. He 
then sent his new ship on one voyage which netted him 
$360,000, after which he sold her for $825,000. It ap- 
pears that he got out without serious loss. 


Internationalizing the Armored Land-Ship 
or “Tank” 


\ THEN the British army first brought into action the 
heavily armored trucks or “tanks’’ on the Somme 
battlefield during the second half of last year, it was 
said by many that these mobile land forts were only a 
novelty and that they would be of little use against posi- 
tions protected by even the slightest field artillery. It 
was pointed out that the initial success scored by the 
first tanks was due to the element of surprise, and that 
in the future the tanks would be of little if any value 
to their users. Particularly the Germans ridiculed the 
British tanks, although rumor had it at the time of the 
Roumanian campaign that the armies of von Mackensen 
and von Faikenhayn were making good use of the new 
Teuton tanks in routing the shattered Roumanians. 
Whatever may have been the opinions of different 
military experts with regard to the British tanks, the 
fact stands that several nations are today busily engaged 
in developing and constructing these mobile land forts 
for the use of their armies. Several weeks ago an Amer- 
ican-made tank was tested before the United States Army 


officers at Los Angeles, and a general idea of this machine 


The wreck completely raised, showing how the cofferdam 


was constructed on the harbor deck 


may be obtained from the accompanying illustration. 
In principle the American tank is similar to the early 
British tanks, and like them makes use of a caterpillar- 
tread propulsion. The armored body is fitted with a 
number of loop-holes, several of which are provided with 

















At predetermined and charted points the mines of 
this mine-layer are dropped overboard 


hinged doors. A knife-like prow would indicate that the 
tank should have no difficulty in cutting its way through 
the stoutest barbed-wire entanglements. 

The French allies of the British have not been slow to 


layer at work. It will be noted that the 
mines are arranged in two rows on the 
deck of the vessel, and are dropped over- 
board by the crew at carefully charted 
points along the vessel’s course Each mine is arranged 
to sink to a pre-determined depth, where it remains in 
position. The unsuspecting vessel which comes in 
contact with the hidden mine, operates a detonator in 
the head of the mine, which in turn explodes the charge 
of high explosive. The mine fields of today extend, in 
some instances, for hundreds of miles, and form an 
effective barricade against the aggressions of hostile 
ships. 


Potash as a By-Product in Cement Making 


A TORONTO newspaper states that a company 
making Portland cement at Durham, Ontario, is 
now turning out as a by-product from the feldspar twelve 
to sixteen tons of potash daily. Feldspar rock is added 
te the hmestone as a raw material for cement, and a 
process has been evolved for collecting the libera! potash 
Both muriates and caustic products are produced, and 
while the market standard of the former is fixed at 80 
per cent to the trade, the company claims that it is 
possible to produce an article which is almost pure 

This company has eight kilns. The output of potash 
as a by-product amounts to 15 tons a day. In addition 
to this, by trapping dust and gases in which there is 
5 per cent of potash, valuable fertilizer is produced. 
The chemist makes the following statement: 

Within five years every cement plant in Canada 
In the 


feldspar deposits, which extend widely through the 


could be producing potash as a by-product 


northern parts of the Ontario Province, Canada has a 
natural resource of immense value. There is more feld- 
spar in one county of Ontario than in the whole of the 
United States. It contains at least ten per cent of 
potash, and through the process employed at Durham 
more than eighty-six per cent of the pure articie is 
collected. 

The cost of manufacturing potash in Canada is 50 low 
even now that it is less than the freight charge paid on a 
ton of the imported German product before the war 
The result of this discovery will be the complete breaking 
of the German monopoly. In addition to guaranteeing a 
much-needed supply -of potash for the present urgent 
demands, it will result in meeting the needs of the 
American continent for fertilizers. 


— ey 











Copyright, International Film Service 
Army officers at Los Angeles witnessing the tésts of an American-made “tank” 
going through the various military maneuvers 
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One of the latest “tanks” or mobile land forts employed by the French army 
Note the prow-like cutter for barbed-wire entangle ments 
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What I Can Do for My Country 


 & aber the chemist perhaps more than upon any other 
/ trained worker, the war will make special demands; 
certainly to no other will it offer wider scope for action. 
There 
little for him to do which he has not already learned by 
work will be 


will be few new problems for him to attack, 


actual how to do: but his 


presented to him upon a scale heretofore undreamed of. 


experience 


It will be necessary in chemistry more than in any other 


field for every unit of man-power—and this of course 


includes woman-power—to be placed in precisely the 
groeve where training and inclination make it fit best. 
To a certain type of lay mind mention of war chemistry 
will call up a vision of a bewhiskered and bespectacled 
person, manipulating the mysterious contents of equally 
effort to 


as not, blowing himself and his 


tubes, in an concoct the 


likely 


into the 


mysterious super- 


explosive— and, 


laboratory next county with an unexpected 


success, The true picture, however, is nothing like this 
Experiments are for times of peace. When we are at 
war, we must be content to produce as much as we can, 
by the best methods we know; and this applies not alone 
to the actual ingredients of destruction, but to all things. 
rhe interruption in production which weuld result from 
a change in technique, with the consequent change in 

We cannot 
What we 
invented before the war must in almost every 
till after the that for 


equipment, is not to be thought of swap 


horses while crossing the stream have not 
case, wait 


war; so actual 


I. The Chemist 


delicate one, but on practical grounds it is one which 
must be settled in the factory, and settled correctly. 
by actual 
test it can be determined whether or not they will 
function. But 
explode with sufficient violence to spread destruction 


Most items can be tested after completion; 
when the function of a substance is to 


over a wide area, it is quite clear that the extent to 
which it can be tested by trial is limited. More than 
any other manufactured substance, an explosive must 
be tested by actual use; and with the proof of the pudding 
so largely confined to the eating, a very great responsi- 
bility rests upon the factory chemist. 

We are not, of course, so badly off for competent 
chemists in this field as we should have been three years 
ago Our export of explosives has leaped from $6,000,000 
in 1914 to $467,000,000 in 1916; and this vast output has 
had to be produced under the same conditions of rigid 
chemical control as though intended for our own con- 
sumption. But it is quite clear that even this large 
production must be materially increased if we are to 
as an active belligerent or as an 
officially recognized and permanent source of supplies 
for the Hence the 
chemists competent to handle the manufacture of ex- 
This demand 
met if every one of us who is a chemist or an 


enter the war, either 


present belligerents. demand for 


plosives will be greatly increased. can 
only be 


ex-chemist or a near-chemist by vocation or by avoca- 


purposes which count in time of war, there can be no 

question as to the channel through which his services 

will be of most value. The slightest degree of special 

knowledge of the chemistry of steel and the alloy metals 

employed to modify its physical properties, the slightest 

natural aptitude in this direction, can be made available’ 
in connection with the chemical control of steel produe- 

tion. 

While steel presents the greatest scope to the metallur- 
gist bent on serving his country in time of war, the man 
whose inclination looks toward other 
branches despair of being of value. The 
bronze employed in the making of shrapnel bombs, in 
the metal parts of naval and military uniforms, and in 
small hardware generally presents work for the chemist 
of much the same nature as that which he can do in the 
steel mill. Of even more consequence is the contribution 
of chemistry to the extraction of all metais from the ores 

-the iron for making steel, the copper for projectiles and 
electrical uses, the zinc and tin, and rarer metals for 
alloying and for many other special applications. Smelt- 
ing and refining has been reduced to an exact science in 


knowledge or 
need not 


much greater degree than have most technical processes; 
begin to divorce itself from 
chemical support and supervision. 


but even so, it cannot 

The chemistry of oils and mineral miscellanies also 
has its place in the technology of war time. The réle 
of petroleum in automobile and aviation 





chemical research work we shall have little 


work is obvious enough; perhaps not so 





place during the impending conflict 

All of this is more or less familiar to the 
chemist; in any event, it will come as far 
him 


leas of a revelation to 


layman. For the chemist realizes, as the 


layman never can, the tremendous demand 
made upon chemical knowledge and 
technique by the mere operation of known 
Wher chemistry 


procedure for, say, the treatment of armor- 


processes works out a 
steel by means of complicated heating and 
reheating, alloving and realloying, it does 
maintaining this 
procedure into the charge of a few skilled 


nov. throw the work of 
factory hands, and turn itself loose upon 
a new problem. It has to stay right on 
the steel job, testing each alloying com- 
pound before it goes into the mass, super- 
vising all the little details of the operation 
for which it 
testing, testing, testing, bossing, bossing, 


alone knows the reasons 
bhossing, eternally and always 

Every high student 
his own experience or that of others that 
water into acid, but 


schoo! knows by 
one does not pour 
rather achieves this mixture by pouring 
the acid into the water. There are 
hundreds of little 
with 


details more or less 


analogous this in the complicated 
processes of stecl making and tempering, 
and alloying; details which only the 
chemist is competent to prescribe the right 
way of doing, of which only the chemist 
is competent to supervise the doing. And 


so it is in every other line of industry where 





chemistry enters at all. For every purely 


than to the | 


various others. 


T is clear that war is no longer a mere question of going out in 
armed force and shooting at the enemy. 
other things which equally must be done. 
of conspicuous ability in any of these collateral activities be kept 
from the firing line. 
Under a deliberately organized military system, the outbreak of 
war places upon the individual no responsibility of decision. 
He fights or works under orders from above. In the war which is 
being thrust upon us we have no such organization. 
measure each citizen must decide for himself in what direction he 
can best serve his country. 
In an effort to place before the citizens of the United States sug- 
gestions which will aid them in making this decision intelligently, 
the SCIENTIFIC AMERICAN has planned a series of articles be 
under the above caption, of which the first is presented herewith. 
While plans for the series are not complete, and are necessarily 
elastic, it is intended to follow the present article with others ad- 
dressed to the civil engineer, the mechanical engineer and the 
machinist in general, the electrical engineer and the electrician, and 
It is, of course, not hoped to tell these men any- 
thing which they do not know about their work, but merely to point 
out to them the particular fields in which their special knowledge 
can make their services of most value. 
For the idea which stands behind this series, and for the be 
concrete suggestion of the title, the SCIENTIFIC AMERICAN 
takes pleasure in acknowledging its indebtedness to George Perrine, 
late Adjutant Captain of the 71st Infantry, New York. 


—THE EDITOR. 


There are very many 
It is vital that all men 


In very large 7 


obvious is the fact that reduction of the 
various crudes is not a process which ean 
be carried on by two-dollar laborers with- 
And if this is 
so when the goal is the comparatively 


out chemical supervision. 


simple gasoline, what of the many products 
of far more complicated nature, all of 
which fill some niche in the general scheme 
Then, 
mand for lubricating oils on the part of 
military and industrial units 
abnormal, and must be met at all costs; 
invelves chemical 
high order. The 
mercial chemistry of alcohol is far from 
simple, yet this substance will be used on a 
A great variety of paints will 
called for in larger quantities than 
lending invisibility to 
man and equipment, paints for security 
against weather action, chemical change, 
ete., paints for new factories and store- 
and and railroad 
equipment; and here again we must have 
chemical control of manu- 
facturing processes. Glues and varnishes, 
gums and resins, greases and fats, must all 
turned out in abnormal quantities 
without delay and without sacrifice of 
quality. Insulating and protective sub- 
stances for electric wires, as well as waxes 
and hard composition materials of various 
sorts, will be called for in increasing 
measure as we proceed with actual military 
operations or take over more and more of 
the work of supplying the Allied fronts. 


of war operations? too, the de- 
will be 


their production 


intelligence of a com- 


large seale. 
usual—paints for 
planes, 


houses, autos 


appropriate 

















research worker, whose interest in a given 
technique is temporary, lasting 
until the problem has been solved and replaced in his 
mind by another, we will find a score or a hundred of 
these factory chemists who must stay with that technique 
checking up and controlling all materials 
And it is here that we must look for 


only 


indefinitely, 
and all operations 
the excessive demands of war upon our supply of chemists. 

First place in any catalog of specific industries which 
will have to issue an emergency call for chemical workers 


goes, of course, to the manufacture of explosives. 


Few 
indeed are the substances whose assembling, at every 
stage from raw materials to finished product, calls for 
such careful attention to every detail. The nitrate bases 
must be absolutely correct, highly pure; the same re- 
mark applies to the stabilizing elements; 
and verified 


utmost care must be taken at every step to insure against 


proportions 
must be verified and verified again; the 
accidental explosion, and to exclude all possibility of 
subsequent deterioration. The latter aim -alone is one 
calling for the nicest chemieal knowledge» Who but an 
experienced nitrate chemist can say, for instance, just 
proportion of extraneous given 
may a tube of nitro-glycerine without 
causing deleterious reaction? Who else can prescribe 
means to limit maximum? 
Who else can state whether a certain factory accident 
has caused this limit to be exceeded? 

Not only is the technical problem of explosives a very 


what material of a 


nature enter 


such content to the safe 


tion, and whose ability or inclination lies in this direction, 
makes his services available. Nor is it merely a matter 
of putting together the standard high explosives. Stabi- 
lizers, detonators and fuses also enter; time fuses present 
a most interesting field; and the inflammable liquids, 
the incendiary bombs, the lighting bombs and trailers, 
are all important side-lines under the general caption of 
explosives, each of which makes its own peculiar demands 
upon the chemist. 

Of importance almost, if not quite, equal is the réle 
of the chemist in the steel industry. It may be true that 
“pigs is pigs,’’ but certainly, until its intended use is 
known, no man can say that steel is steel. Between the 
steels used for armor-plate, for armor-piercing shells, for 
the ordinary projectiles used by the various types of 
rapid-fire guns, howitzers, mortars, field-guns and siege- 
guns, for these weapons themselves, for rifle barrels, 
for structural work, for permanent or temporary rails, 
for wheels and axles, for helmets, for automobile and 
aeroplane and engine parts, there is sometimes almost 
as much difference as between steel and bronze and 
copper, and tin and iron and zine. Accordingly, for the 
metallurgist—who is really only one special kind of a 
chemist, and who therefore falls properly: within the - 
scope of this article—for the metallurgist who has had 
the slightest degree of experience in the technical proc- 
esses of making steel for any of these or the many other 


All in all, we have in the materials enu- 
merated in this paragraph a chemical 
precinct of extraordinary range. 

The rubber and leather chemists might, perhaps, be 
included above; but they occupy fields so distinct from 
all others that we prefer to mention them separately. 
The experience of Germany has brought home with 
great force the fact that rubber is indispensable to trans- 
portation and electricity; and we shall also have wide 
use for it in the manufacture of waterproof garments. 
The demand for leather in the making of shoes, belts, 
masks, gloves, hoods and many other small and large 
articles of apparel, as well as in the automobile factory 
and the hospital, will be large. And practically every- 
thing of rubber and leather is short-lived. Shoes wear 
out like magic under active military service; and it is in 
the very nature of rubber to deteriorate rapidly. So we 
must produce unprecedented quantities of both these 
materials. Now it goes without saying that in the 
absence of competent chemical supervision we cannot 
have rubber; and the most casual consideration should 
convince the most hopelessly non-technical mind that 
the mysterious processes of tanning depend absolutely 
for their suecess upon the chemist. 

After leather—perhaps even before.it—the great bases 
of .all_our clothing are wool and cotton. _We make tents 
and a few other things of canvas; we employ hemp and 
jute in the production of rope. For ordinary purposes, 
(Concluded on page 359) 
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A New French Artificial Eye 
HE high velocities and high explosiveness of the 
present day projectiles often result in facial wounds 
of most horrible appearance, in the repair of which the 
In particular, 
soldiers return from the line of fire not merely with an 
eve shot out, but with the entire lid and eye-socket 
destroyed, and the absence of these foundations has often 


surgeons meet with extreme difficulties. 


made the insertion of an artificial eye im- 
possible. Until the present moment there 
has never existed any means for concealing 
this disfigurement and restoring to the un- 


fortunate victim the appearance of a 
normal man possessing two eyes. But 
quite recently a French oculist, Henri 


Einius, has made it possible to do this 
even when the eyelid is entirely missing. 
The success of his method is abundantly 
testified to by the pictures which we show 
of a French sergeant with and without his 
new artificial eye 

In its essential. features the apparatus 
consists of an artificial eye, equipped with 
a lid of any convenient plastic material— 
paraffin or colored to 
match the This 
eye is furnished also with lashes, to give 
to it the fullest possible extent the appear- 
ance oi a It derives its 
support from fine metal wires attached to 


molding paste, 


subject's complexion. 


natural eye. 
eyeglass or spectacles, so adjusted that 
when the latter is placed upon the nose, 
the artificial eye falls accurately into its 
cavity. The eye may easily be separated 
from these attachments for cleaning. 

In case it is desired to have a somewhat 
stronger pressure upon the ocular cavity, 
the supporting wires may be replaced by 
light springs of toric or other shape; and 
in pursuit of a similar goal there may be 
inserted, behind the artificial lids, a 
washer of elastic gum to prevent the en- 
trance of dust. 


A Double-Deck Stretcher which 
Travels on Wheels 
O facilitate the transportation of 
hospital patients there has recently 
been invented by Thomas Crawford of 
Bristol, England, a double-deck stretcher 
mounted on a pair of wheels. Under the 
old methods it required two men to carry 
a stretcher with its human load, but the 
present appliance makes it possible for 
a nurse to wheel not only one but two 
patients from place to place. 

The stretcher-transporter, as the new 
device is named, is of sturdy construction. 
It is equipped with pneumatic-tired wheels 
so that the patients may not be subjected 
to jolts. A pair of standards carrying 
horizontal arms can be inserted in sockets 
when necessary, providing support for the 
upper stretcher as shown in one of the il- 
lustrations. On the other hand, when the 
stretcher-transporter is not in use the 
standards are taken down and the device 
is then ready to be stored in a small space. 


Sponges from the Rubber Tree 


A NEW method of preparing rubber 
“% sponge direct from the latex or sap 
of the rubber tree has been patented, and it 
bids fair to make the product much cheaper. 
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Rubber sponge has several peculiar properties. For 
instance, it is exceedingly light, its specific gravity com- 
pared with water being 0.05, which makes it about the 
lightest solid body known. Although it is full of holes, 
the holes are independent, they are not connected with 
one another, so that it is watertight and very nearly gas- 
tight. It is ideal for life-preservers because it will not 
waterlog; it is light, conforms easily to the body and 




















The artificial eye recently devised in France 























French soldier with mutilated eye, before and after being fitted with 
the new artificial member 

















The stretcher-transporter with the standards taken down, showing its 
compactness when not in use 
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it will not collapse. A life-raft made of rubber sponge 
is as nearly fool-proof as it can be. 

Most automobile tire fillers have gone into the dis- 
card because they do not respond or because they 
heat up or decompose; but rubber sponge is promising 
It is to be molded to fit the inside of the tire casing. 

Rubber sponge is also useful in making soundproof 
rooms and for placing under light vibrating and ham- 


mering machines. It is further preposed 
for clothing for aeronauts and for Arctic 
work. 

Hard rubber sponge is the well-known 
hard rubber, but in a spongy state. It 
weighs a quarter as much as cork and one- 
tenth as much as light wood. It is sug 
gested for battery jars, and for many kinds 
of insulation. It may be worked in any 
way customary with hard rubbber. 


Will Your Next Suit be Made from 
Peat Fiber? 


PROCESS is stated to have 

perfected in Sweden for the manu 
facture of a strong textile material from 
peat fiber. The inventor, an 
named Jegeaus, began to study this proc- 
ess 20 years ago, but was hampered by th« 
fact that the manufacture was much too 
costly, so that he was unable to turn his 
ideas to any practical use. 
war conditions, however, he resumed his 
experiments, and has now succeeded in 
making dress materiais from peat on a larg: 
scale. 

The prices of these fabrics are said to be 
somewhat lower than those for artificial 
wool, and the durability great. The in 
ventor himself and several other persons 
are already wearing “peat”’ clothing, and a 
factory for the working of the process is 
about to be erected. 


A New Waterproof Cioth 


NEW waterproof fabric has been in- 
troduced in France and is proving 
very satisfactory for hospital sheetings, 
etc., as well as for waterproof garments. 
Very thin slices of cork are cut from the 
block by special machinery, according to 


be« n 


engineer 


Induced by 


the Journal of Industrial and Engineering 
Chemistry which 
process. These slices are placed in chem- 
ical baths to remove the resinous parts 
which make the cork more or less brittle. 
After this treatment the cork 
may be folded or bent without breaking 
They are then attached on both sides to 
layers of cloth, and the resultant mate- 
rial is not only very light but 
thus providing for ventilation 

to be desirable in every way as waterprocf 
fabric. 


Internal Heat of Planets 


HE late Prof. Lowell’s discovery that 

Saturn does not rotate as one piece, 
but has “confocal layers, rotating faster 
within,” suggests that some of the other 
large planets may have the same structure 
As pointed out by Prof. Very, the friction 
of layers of different velocities 
generate heat, and thus retard the cooling 
down of these planets. 


describes the special 


sheets 


porous, 


It is said 


would 























The new British stretcher-transporter arranged to carry 
two patients 








The stretcher-transporter arranged to carry one patient by turning the 
horizontal arms out of the way 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in 


the Arts 








A Motion-Picture Show in a Suit Case 
= constantly 
sales snship ind by 


industrial organizations has brought forth a wide variety 


nereasing use of motion pictures In 
important commercial and 
of portable projectors of exceedingly light weight and 
of compact design And while many of these machines 
have met with considerable success, for the most part 


filled the requirements of their 


they have not quite 


the packing for thé clamp. For angles or odd sections 


a batten can be spaced along the free edges. 


A Rifle That is Aimed by Means of Its Own 
Periscope 
f hproaee has been no end to the application of the 
periscope to rifle sighting in the present trench war- 
fare in Europe, but so far as is known there has been no 





rs 


serve their purpose. The stock is hinged in the manner 
shown, so as to bring the butt down to the shoulder of the 
marksman while maintaining the barrel in a straight 
line. The periscope member consists of an adjustable 
mirror supported on a variable support, and a fixed 
When desired the new rifle can be closed up and 
used as a standard Springfield rifle, which is obviously 
an important advantage. 


mirror 








users In the first place, as 
they have not been pro- f 


vided with film magazines 
or retorts to prevent film 
fires, and thus their use has 
been largely limited to non- 
inflammable film. Second- 
ly, they are carried about 
in a more orless dismantled 
form, ao that aconsiderable 
amount of time is neces- 
sary toset them up. This 
last point is an important 
one in the instance of the 
salesman who must not 
take up more of his pros- 


pective ustomers’ time 


that is absolutely essen- 
tial 

4 solution of the portable 
motion-pieture projector 


appears to hav e be ensoly ed 

















Important Maya 
Remains 

OME notable results of 
Mr. Sylvanus G. Mor- 
ley’s archxological explor- 
ations of last year, recently 
reported, include studies at 
the ruinsof Tuluum, onthe 
east coast of Yucatan, and 
those of Uaxactun, north- 
ern Peten,Guatemala. Tu- 
luum was first described by 
the American traveler J. L,. 
Stephens, in 1840, butsince 
the War of the Castes, 
which ravaged Yucatan in 
1848, it has been closed to 
investigation. Maya In- 
dians took refuge in this 
region after their defeat by 
the Mexicans, and have 








in the suit-case projector, 


which is veritably a com- 


the mechanism. 


plete motion-picture how lining 
As will be noted in the ac- 

companying illustration, the new projector is designed 
slong conventional lines and mounted in an asbestos-lined 
suit case The lens barrel passes through a hole in the suit 
case, and the same is true of the crankshaft. While itis a 
fact that the film reels are not encased in retorts or maga 
zines, the machine is nevertheless fireproof because of the 


asbestos lining, which virtually corresponds to the asbestos 


booth in a theate: The suit case is closed when the film is 


being projects Included with the suit-case projector is a 
daylight screen which is carriedinsidethecase. The projec- 


tor and screen can be instantly set up and the pictureshown 


in any office, day or night 4 250-watt incandescent 
lamp used in the lamp house of the machine is sufficient 
to project films up to 40 feet with satisfactory results 


The suit-case projector, complete, weighs only 23 pounds. 


A Universal Girder Clip 

bpp generai use of steel-girder construction has made 

a well-designed universal girder clip an important 
accessory in wire installations. The wide variety of 
sections met renders it most troublesome to clamp con- 
duits and other fixtures to the underside of girders. The 
clip which meets these conditions is shown in the illustra- 
tion and consists of a pair of clamps which fasten on to the 
Saddles 
for the conduit, junction boxes and other accessories 


edges of the girder and hold a wooden spline. 


ean be fixed to this by an ordinary wood screw. The 
clamps are made of tough malleable iron and are pro- 
vided with a set-screw for drawing the wood tight up 
to the underside of the girder, two or three sharp points 
being arranged to secure the wood, which really provides 


Suit-case motion-picture projector open, showing 
Note the asbestos 


attempt to develop a gun in which the periscope is an inte- 
gralfeature. For this reason the appearance of a periscope- 
sight rifle in this country is of considerable general interest. 


S. A. Guiberson, Jr., and L. L. Richards, of California, 








How the suit-case projector is employed by salesmen 
in bringing motion-picture demonstrations 
to a prospective customer’s desk 











With this clip lighting fixtures, etc., can be firmly 
attached to any girder 


have invented a periscope-sight rifle which makes it 
possible for the marksman to take careful aim and fire 
his weapon without exposing himself to enemy fire. As 
will be noted in the two accompanying illustrations, they 
have taken the standard Springfield rifle and rebuilt it to 


kept up a guerilla warfare 
and remained virtually in- 
dependent. The site of Tu- 
luum has been visited only 
twice since Stephens’ time viz., in 1911 by an expedition 
from Harvard University, and in 1913 by one from the 
school of American Archxology. Both visits were merely 
brief reconnaissances. Mr. Morley’s party learned that 
friendly relations between the Mayas and the Mexican 
authorities had been established for the first time in many 
years, and they accordingly hired a small steamboat at 
Belize and proceeded to Tuluum. A hieroglyphic monu- 
Maya date corresponding to about 
290 A. D. was drawn and photographed, though most 
of the remains at this place appear to belong to a 
period later than 1200 A. D. Various maps, building- 
plans, tracings and photographs were made. The ex- 
pedition to the site to which the name Uaxactun was 
given resulted in finding the remains of a large city and 
the oldest monument yet reported from the Maya field. 
This monument, described as Stela 9, belongs to Cycle 
8 of Maya chrononology, its date corresponding approx- 
imately to 50 A. D. The region in question is new to 
archeologists, having been penetrated for the first time 
by chicle-gatherers about three years ago. Other im- 
portant sites are known to exist beyond Uaxactun. 


ment having a 


Mr. William L. Symons, for some time Assistant 
Examiner in the United States Patent Office, particularly 
in connection with Trade-marks and Designs, has re- 
cently resigned his position. Mr. Symons is possibly 
known better as “Author of Law of Patents or Designs, 
Copyright, Prints and Some Labels,”’ and also in connec- 
tion with his articles on Copyrights and Trade-marks in 
Modern American Law. 








UN 

















a A tom ”" 


i Film Service 





The new periscope-sight army rifle designed by two California inventors, 
opened up for trench work and closed up for regular use 


a a 





Pi RR 2 'n 
The marksman, using the newly-invented periscope-sight rifle, can take careful 
aim at the enemy without exposing himself to return fire 


+ 


4 


m- aa oe eh me ok 


-_ a or a ame 


i a ee ae 


cs ~~ — @® © @ 


Rn 


+. Ss =: & oS — + © ee CS 


a ft a ee eee Lee ee ok 





April 7, 1917 
The Heavens in April, 1917 


(Concluded from page 347) 
the meridian, and on the right a small but 
conspicuous quadrilateral, whose upper 
edge points toward the bright star first 
mentioned. The small group is Corvus, 
the Raven, while the bright star, Spica, is 
the principal luminary of Virgo. High up 
in the southeast is Leo, marked by the 
familiar sickle, and the second magnitude 
star Denebola in the hindquarters. 
Arcturus, the brightest star in sight, forms 
a fine large triangle with Denebola and 
Spica. Below Arcturus in the southeast are 
Ophiuchus and Serpens, and the head of 
Scorpio is rising. The bright star low in 
the northeast is Vega, and Hercules and 
Corona may be found on the line joining 
this to Arcturus. In the north we find 
Cassiopeia and Cepheus below the pole. 
Ursa Minor and Draco, higher up in the 
north-northwest and.the Great Bear almost 
overhead. Auriga and Gemini are the 
most conspicuous constellations in the 
northwest and west, and Canis Minor is 
to the left of the latter. The ungainly 
length of Hydra, extending from near 
Procyon to a point below Spica, brings 
us back to our starting point. 
The Planets 

Mercury is an evening star this month, 
and is best visible towards its close, being 
at greatest elongation, 20° east of the Sun, 
on the 24th. At this time he is on the 
borders of Aries and Taurus, and 21° north 
of the equator, so that he remains in sight 
until 8:30 P. M. At the end of the month 
he is very near the Pleiades, and is still 
easily visible just after dark. He is as 
bright as Procyon, or brighter, and exceeds 
any star within a long distance. This is 
an unusually good chance to see him, and 
one which the amateur should not miss. 

Venus is in superior conjunction behind 
the Sun, on the 26th, and is invisible this 
month. 

Mars is a morning star, but so near the 
Sun as to be practically invisible. Jupiter 
is an evening star, setting at 8:30 P. M. 
on the Ist, but is lost in the twilight before 
the end of the month. On the 16th, he is 
in conjunction with Mercury—the latter 
being 3° tothe northward. The two planets 
should form a pretty pair in the twilight. 

Saturn is in quadrature with the Sun 
on the 14th, and may be considered an 
evening star, though he does not set till 
1:30 A. M. Uranus is a morning star in 
Capricornus, rising about 3 A. M. and 
hard to observe. Neptune is in Cancer, 
almost stationary in the heavens, remain- 
ing all through the month within about 
2’ of are of the position 8h. 17m. 20s. +19° 
29’. He is observable on the early evening. 

The Moon is full at 16 A. M. on the 7th, 
in her last quarter at 3 P. M. on the 8th, 
new at 9 A. M. on the 21st, and in her first 
quarter at midnight on the 28th. She 
is nearest the earth on the 18th, and 
farthest away on the 2d and 30th. During 
the month she passes near Neptune on the 
ist, Uranus on the 16th, Mars on the 20th, 
Venus on the 21st, Jupiter and Mercury 
on the 22d, Saturn on the 27th, and Nep- 
tune again on the 28th. 


Mellish’s Comet 
A telegram received this morning an- 
nounces the discovery of a comet by 
Mellish in right ascension 2h. 7m., de- 
clination 14° north. Nothing but this 
rough position is as yet in hand, and no 
prediction can therefore be made regarding 
the future visibility of the comet. The 
discovery-position is about 3° west and 1° 
north of Jupiter, which should at present 
Serve as an easy mark for finding it in the 
western sky. 
Princeton University Observatory 
March 21st, 1917. 


Airmen and the Weather Bureau— 


Partners 
(Concluded from page 342) 


expecting the craft to heel at an uncom- | 
| details of the practical lesson just com- 


fortable angle as it was brought around. 
Nothing of the sort occurred; as Dr. 
Carpenter remarks, ‘‘Theoretically one 
may be ever so well grounded in physical 
laws, but it seems to take actual experience 
to bring their truth home to us. Of course 

can be no wind in the air; when 
we entered the air it was moving 30 miles 
an hour in relation to the earth but as soon 
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as we were free of the earth, the velocity of | 


the wind had no effect on our flight. No 
matter how strong the gale, so far as it 
concerns our aeroplane, if the wind be 
steady, no difficulty is experienced; the 


’ 


aviator is concerned only by wind-shifts.”’ | 
This comment explains the practical value | 
of sending aloft such scientists as deal | 


with aviation matters, as a first hand 
knowledge of conditions gives weight to 
their research that no amount of theoretical 
knowledge can replace. 

The plunge through the velo cloud was 
undertaken next and it was observed to be 
four or five hundred feet thick, with a 
ragged edge extending inland, while its 
seaward edge was clean cut and lay parallel 
with the coast for ten or fifteen miles. 
Where the vision was not obscured by the 
cloud, objects could be seen with remark- 
able clearness. Automobiles could be 
discerned easily at a distance of 20 miles, 
the city and the aviation school were 
sharply defined in every detail and the bay 
and ocean were absolutely transparent to 
the bottom. No submarine could hope 
to hide from an aerial observer any more 
than it could if the water were swept from 
the sea, for objects under the surface were 
distinctly visible from the aeroplane. 

The descent was made in wide spirals, 
and in connection with the landing, Dr. 
Carpenter remarks on the little known ‘fact 
that the color of the landing place has its 
effect upon the machine. Land which is 
dark from being plowed or burned over 
will heat the air above it faster than will a 
field of stubble, the difference being due to 
the varying absorption and reflection of 
sunlight. A landing place which has an 
area of heated air above it is dangerous, as 
the air disturbance gives insecure support 
for the planes. One of the aviators told 
of attempting such a landing and being 
tossed upward by a warm current when 
he had almost reached the ground. 

The thorough manner in which the 
school on North Island is attempting to 
solve the airman’s problems is quite in 
keeping with its past history. It was 
established in 1911 and has been the scene 
of several important achievements. Here 
was flown the first seaplane by Glenn 
Curtiss; from here various cross-country 
flights were made, and a recent flight of 
importance was an altitude record. In 
February 1916, a California-built tractor 
seaplane carrying three passengers reached 
an altitude of 12,362 feet, the best previous 
record for similar conditions being 9,000 
feet. This machine has a 125 horse-power 
motor and carried besides the three men, 
26 gallons of gasoline and four gallons of oil, 
a total weight of 3,100 pounds. 

The location of the school is ideal. 
North Island is really not an island, 
but is connected by a narrow sand spit 
with the Coronado Peninsula. Across the 
Bay is San Diego to the north, the 
Pacific Ocean is to the south, and the 
narrow entrance to the harbor is to the 
west. There is an area of hundreds of 
acres, free of wires or other overhead 
obstructions, so that the novice has here 
an opportunity for flying over clear land 
and operating the seaplanes upon rough 
water and smooth. 

The period of probation for officers who 
volunteer for aerial instruction is less than 
ninety days. In that time, if his superiors 
consider that he lacks the temperamental 
qualities of caution and judgment, he is 
weeded out. The technical skill may be 
acquired, but the airman’s temperament is 
born in him. An essential feature of the 
course is detail in the repair shop, and the 
gas engine is studied both for motor trucks 
and aeroplanes. Flying is done in the early 
morning hours and there are lectures 
twice a day. The machines are equipped 
with dual control, so that the instructor 
can take charge of the aeroplane in an 
emergency. After each flight with a pupil, 
the instructor reviews point by point the 


pleted, pouncing on every error and ex- 
plaining the correct procedure. The 
course is one of hard work and hard think- 
ing, and only first-class men can complete it. 

During 1915 the students made 3,652 
flights, with a mileage of 95,000 and a 
total time aloft of 1,516 hours, work pro- 
gressing regardless of weather conditions. 





$1150 Ri: 
Racine 
Mitchell Junior—a 40 h. p. Six 
120-inch Wheelbase 


$146 


F.o.b. 
Racine 


7-Passenger—48 Horsepower 
127-inch Wheelbase 








SIXES 





A 40-Year Car 


Several Mitchells, built 
by Mr. Bate, have run 
over 200,000 miles. 
That’s about 40 years of 
orainary service. 


But now Mr. Bate has 
doubled most of his mar- 
gins of safety. Every vital 
part has 100 per cent over- 
strength. So any 
Mitchell, with ordinary 
care, should render life- 
time service. 


Over 440 parts are built 
of toughened steel. All 
safety parts are vastly 
over-size. Many parts 
are built of Chrome-Va- 
nadium. 


Gears are tested for 
50,000 pounds per tooth. 
Engines must run, under 
heavy load, for 10,000 
miles without wear. In 
two years not a singie rear 
spring has broken. 


No Extra Cost to You 


All this added strength 
means no extra cost to 
you. All the Mitchell 
extras are free. Yet they 
include 

31 unique features— 

24% added luxury— 

100% over-strength. 

There are 31 features— 
like a power tire pump— 


which nearly all cars omit. 
There is beauty and luxury 
such as you see in no 
other car in this class. 


This year we added 24 
per cent to the cost of fin- 
ish, upholstery and trim- 
ming. But the savings 
made in our new body 
plant pay it all. 


The New $1150 Model 


This year we build two 
sizes—Mitchell and 
Mitchell Junior. Even 
the smaller Six is roomy 
and powerful. You never 
saw such a car at this 
price. 

All these marvelous val- 
ues are due to John W. 
Bate, the famous efficiency 
expert. He built and 
equipped this mammoth 
plant to build this one 
type economically. His 
methods will save us, on 
this year’s output, at least 


$4,000,000. ‘That saving 
pays for all these extras. 
No other fine car offers 
anywhere near such value. 


Go prove these facts, in 
justice to yourself. They 
are bound to win you to 
this Bate-built car. 





TWO SIZES 
$1460 breerwnes oe | 
$1150 fooincn Wheelbase Six.” 


Both Prices f. o. b. Racine 








MITCHELL MOTORS COMPANY, Inc. 
Racine, Wis., U. 8. A. 
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| allt if 1" nent’ ij > Ty y y 
es 7 - : - RECENTLY PATENTED INVENTIONS | provision of an arrangement whereby the lock 
These columns are open to all patentees, | ™ay be opened once from one side upon the jp. 
The notices are inserted by special arrange- | Settion of a coin and also opened once from the 
‘ ment with the inventors. Ternrs on application. | OPPosite side by reason of the same coin. 
to the Advertising Department of Screntirc | NOZZLE.—A. W. Lissaver, care of E 
AMERICAN | Horwitz, 115 Broadway, New York, N. Y. This 
. Sa sal 2 maa invention relates to nozzles for generati 
—s | aUing a spray 
“4 Pertaining to Apparel | of liquid which is finely divided, whereby the 
aut ——e HOSE SUPPORTER.—C. J. Hausen, 368 | nozzle is particularly adapted for humidifying air 
W. 50th St., New York, N. Y. In the present | It provides a nozzle which offers least resistence to 
| patent the object of the inventor is the provision | flow therethrough, which will not clog, and with 
: of a new and improved hose supporter arranged | which a maximum amount of liquid can be de- 
n to insure perfect freedom of the wearer's body | livered in a finely divided state with a minimum 
and limbs and without producing undue strains | of initial pressure. 
on the hose and thus preventing tearing the same. WRENCH.—™M. A. Rice, 908 W. 36th Place 
SPRING HEEL.—A. 8. Gay, 3428 Lombard Los Angeles, Cal. With this invention Mr. Rice > 
Ave., Everett, Wash. This invention relates to | overcomes the tendency to lost motion which 
spring heels for shoes, and one of the main objects obtains in the ordinary adjustable wrench and 
thereof is to provide resilient means for taking the | the tendency of the parts to work loose after the 
load at the rear of the heel to prevent strain on | wrench has been used some time and he accom. 
the spine of the wearer while at the same time | plishes this result without any change in the stock 
affording a firm support when the foot is flat | or jaws of adjustable wrenches now on the mar- 
on the ground Mr. Gay has invented another | ket, the only charge being in the screw-threaded 
spring heel for shoes and other footwear wherein | jaw adjusting means 
the entire heel yields to load when the weight of a MOUSE AND RAT TRAP.—W. H. Jacxaon 
wearer is brought thereon. | Sterling, Kan. One of the principal objects of 
Ot Interest to Farmers | the invention is to provide a mouse and rat trap 
PITCHFORK.—E. L. Bett, Hoxie, Kan, |im Which provision is made for the safety of 
The object of the present invention is the pro- | Children, cats, dogs, chickens, and other animals, 
The comares on she jie m Cit Cle ur Lake R ad, I a, makes it clean ind durable. vision of a clamping or retaining device engaging | 8° that the trap may be set in places ordinarily 
cDoneld, State ngeineer mie Slinga Munson, “ . ye . Pr y . , » ; P rep 
: , Nevada 7 va, Contractor ‘ : the fork and handle portion thereof for preventing | fequented by them without danger of resultant 
accidental displacement of the parts and also to | }@rmful injury 
reinforce the structure at the point of greatest Heating and Lighting 
strain HEATER.—C. W. Hopes, 4 Smith St., Glens 
* PLANT PROTECTOR ANDIRRIGATOR Falls, N. Y. This invention provides a heater 
ransportation Woes bac _, Sean? SRonmEpaD AnD mnnnaten| ES © aniy deneenie ene a 
here is to provide a series of plant protecting | by steam, or hot water, and arranged to provide a 
frames including water and snow shedding wings} /@rge heating surface in a comparatively small 
6 capable of raising and lowering to more or less | SPace. to allow expansion and contraction of each 
cover the plants, and having operating devices | individual section, to reduce the radiation of heat 
Oo u IC Oa S for the wings of such nature as that the frames | into the room in which the heater is located toa 
may be coupled in a series for simultaneous minimum, to allow of storing a large amount of 
|} operation of the wings throughout the series | fuel in the magazine, and to permit of feeding 
. . . . . | . li ‘sire y he ¢ sS 
Railroads built up a great commercial empire in 01 General Interest oe Se eee See eee 
) +] a . ° = MEMORIAL BURIAL VAULT.—I. 8 GAS PRESSURE REGULATOR.—B. M. 
: t| ) ¢ “Ve > ¢ » ) tr: : gprs ; : f ‘ 
; me untry and de ve le »ped a volume ( f trathic Pi ws 43 Broad St. Oneonta, N. ¥ This |CATTERMEIR, California Mo The invention 
W lich has outgrow n their facilities. Our country vault construction is adapted to be kept in per- | lates to means for automatically controlling 
sree . eshalaey 3 : at} | fectly air and water tight condition both before | the supply of gas in the degree of use and is an 
red ‘s oreate > y “ : : d i . 
. | lires pre ite r He xibility in its transport ition and ifter interment The invention provides improvement over the form shown and described 
faciuties. It cannot be limited to trac ks, \ ards la concrete burial vault having receptacle pro- |i Letters Patent No. 1,177,314 formerly issued 
: T . , EF tea fic | visions in its bottom to receive the moisture due | 2 Mr. Cattermeir. When the gas pressure is 
ine ‘ S. S ‘ ” ‘ “rave SO ‘ | oo” : | i 
ltrains. It must have broader avenues f traffic \ go the process of devaumponttion of the body ana | enceestes the quid in one tank is ecad Man 
country roads strong enougn and extensive to thereby prevent the disintegration of the | Other and the float is pe tted to descend cor- 
—_ — as : - ; casket id the destruction of th rnam 4] | respondingly, thereby par y closing the needle- 
enough to carry the short distance traffic which is a Se ee Cee en eee ane ee ' 
' = . : : : | Heccieng hereof ilve and reducing the gas supply and, when 
least profitable to the railroads. \lready there are | \PPARATUS FOR LIQUEFYING AND the pressure is reduced the sat again rises and 
~ . - . 7 e : - > opens the needle-valve 
rhree 1 ir } t . > ‘s Té A SEPARATING GASES Rupotr Mewes, B 
ree | Oo ote cal t ed States, with 
[ uth n motor! \ rs 1n the nit | t ut ; I gg ances nap Sar regio th agente ye Household Utilities 
: ( irrying Capacity In passenger miles far In €xcess provement of pro f FRYING PAN.—G. Epprecnr, care of National 
| f the railroads. ot gases described i e Mewes Silk Dyeing Co., Allentown, Pa. This improve- 
i forme ent  ) 3.191 \ 7 , ent relates to frying pans and the like, and the 
I it ition the raisin } ue | main object thereof is to provide such a utensil 
Tt B ildi f P R d it mi re in tl i wherein a constant and adequate supply of fat 
= t s <tur e st ply 
; ihe Building o ermanent KNoads Fc ¢ apap PP aig y ii | te iesmved te guovens. ecardhing a Gan 
: , in und xpanded into tl r i fried, regardless of the deviation from horizontal 
. it ! cted syst ms, 1s one of the most important thus du:ing a very low temperature of the bottom of the pan 
ul ngs confronting the American people. The nation ENVELOP.—A. G. Groerzincer. care cf) COFFEEMAKING APPARATUS.—A, Mints 
- } j rZiN t i : 2 
i ccning to its needs. Ph d roads movement ts American Express Co., Pocatello. Idaho rh O06 KE. Sth St., Manhattar York, N. ¥ 
; | ng. L he national government has appr priated invention re y envelops f otl rhe purpose in this « is to } > an efficient 
; . . t cott aking apparatus in v 1 the c -e-pots 
z OOO for fede ral aid. otates are spending millions att s desired > D j maki i} in coffee-pots 
} . iur nd against exam tion duri heated by water confined in a jacket at the 
iti "ve hi rmways it ' , to p i n ¢ » whi ttom of the boiler and which water is caused 
; , ‘ , , : is i to ed ilthoug | circulate about the coffee-urns and maintain 
- realizing the need for immediate action on the build- ee é stag the same hot 
; miyv of county roads, but a » of state roads which con- velop itself in t repeated us t I SHADE AND CURTAI? FIXTURE.—A 
j rtant towns | a continuous highway system A bond wear due to ha Kovacs Address W I \ Harvey, IIL 
i is preferably a state bond is is the adequate and fair MIXING SLAI \. Snot Kiml his window fixture is ad d to support a shade 
y= ' ee BI ‘ ns h Adams. Mas " er, a curtain pol nd curtain rods, and in- 
ff ik or hancing tn ( iKll 
. ' financing the und . , inventi oo forencs ,| cludes brackets a j | ed to adapt 
eon it is desired to mix | them to conform to wi dows f various widths. 
C Fulfills All Conditi in materials at a predetermined temperture, |The Invention provides clamp means for adjust 
oncrete uITLIS on itions nd the m object thereof is to previde self- | ably securing the brackets t co-acting base; 
tr . y ] : f contained means in such slabs for determining | 4nd provides means on the bracket to support 
if is just as true of concrete for roads as it 1s of the use o if : ainda’ scien te aadtl shado sola 
— " P ans as : . on me $10 | ; : ‘ : 
concrete im many other forms Of engineering construction | FABRIC BOLT BOARD.—C, K. Bauman FOLDING CHAIR.—C. L. Craic, Washing 
“ strength and durability are necessary No road | Hotel Biltmore, New York, N. Y. This inven-| ton Court-House, Ohio. ‘The present invention 
fa less durable than concrete will stand the constant | tion provides a board having relatively rigid Telates generally to folding chairs and a 
3 : lp 1anen { i un . vel fragile | particularly te a Iding chair the type de 
pounding, thrusting and shearing of power driven vehicles. | Permanent si dges and relatively fragile | particularly to a foldin RoBi 
, ! | ] removable ides for preventing the collapsing scribed and claimed in Mr. Craig's former patent } 
Ic is hard and unyk Iding; even, but not Slippery; rutiess, dustless, of fabric wound on said board: and reduces | No. 1,129,793, the object of the present improve 





mudless Concrete roads have the added advantage ot 
moderate first cost, being within the financial reach of any 
community. They require very little maintenance; the 


maintenance is built into the road 


This Association has facts 2nd figures about the con- 
struction, service, and financing of concrete roads. 
Some of them are given in the interesting illustrated 
booklet, ““Concrete Facts About Concrete Roads.’’ 
A free copy will be mailed to you on request. After 
you have read it pass it on to your neighbor or road 
officials, or send us their names and we will take the 
matter up with them direct. Write today for Bulle- 
tin No. 136. 


PORTLAND CEMENT ASSOCIATION 


- | pregnanting the web with a solution of asphalt 


the cost of construction and lightens the weight 


| of said board 

VENTILATING CHIMNEY G. T. Beur 
Buckeye Lake, Ohio. This invention relates to 
1 chimney having means whereby to ventilate 
the structure in connection with which the chim- 
ney is employed and more particularly it relates 
to a chimney involving an inner and an oute 


series of tiles, the inner tiles defining a flue, or 
flues, and the two series of tiles bring separated 
to produce air circulating spaces in the chimney 
at the sides of the flue. 

METHOD OF IMPREGNATING WOVEN 
BELTS AND CONVEYING BANDS.—H. W 
ANDERSEN, Sortebrodretorvet Nos. 19-21, Odense, 


= |Denmark. The invention comprises a aan 


of treating textile belting, consisting in first im- | 


|} and then coating the web with a layer of balata; 
|}and the method of preparing textile belting con- 


ments being to provide a chair of this type 80 
constructed as to be substantially non-tipping in 
use. Mr. Craig has invented another folding 
chair of such nature and design as to be unsus- 
ceptible of ready forward tipping so that a per- 
son's weight may with perfect safety be placed 
upon any part of the chair seat. 
Machines and Mechanical Devices 

CURRENT MOTOR.—C. C. Coox, Howard, 
Pa. This invention relates more particularly 
to an arrangement the main object of which is the 
provision of means whereby to do away with the 
necessity of transverse dams, and thus enable 


| the erection of the motor at any point within @ 
| stream without encroaching upon the riparian 


rights of others. 
DERRICK.—G. H. Miter, Monticello, Me. 


|The inventor provides a manually opera 


derrick or lift designed to be attached to a wagon 
or sled, or other vehicle, whereby heavy objects 


\ Offices at sists on treating the same with an asphalt solution | may be loaded and unloaded with ae 
y and a rubber-like vegetable gum. }and comfort. He provides a derrick oF 
; ATLANTA INDIANAPOLIS PITTSBURGH al which is extremely simple, durable, efficient an@ 
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DOOR LOCK.—H. Rein, 117 W. 87th St., 
New York, N. Y. This improvement provides a 
door lock comprising a slidable bolt having a com- | 
posite point or end adapted to engage with the 
lock plate on the door jamb, and of such a nature 
that it is impossible for the door to be opened 
surreptitiously by the use of a jimmy or the like. 


COIN CONTROLLED LOCK.—A. F. Les- 


inexpensive to manufacture. 

WEIGHING SCALE.—A. 8. Dysart, Navy 
Yard, Portsmouth, Va. An object of the 
invention is to provide a scale totally devoid o 
resilient springs, and in lieu thereof to provide ® 
member immersed in a liquid, the buoyant effect 
of the liquid upon the member supplying the 
reactional force for the counterbalancing of 


| NCRETE FOR PERMANENCE it ors .20 Seater So co TeeaEYon—o. snes 
; St., New York, N. Y. The improvement per- ORE SEPARATOR.—G. BERING, objects 
¢ Post Road, Larchmont, N.Y. Among the 
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tains to locks and particularly to an improved 








coin controlled lock and has for an object the 


(Continued on page 358) 
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DESIGNS 
CopynicHTs &c. 






INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured » 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question, All communications are 
strictly confi‘ential. Our Hand-Book on 
Patents w sent free on request. 

Ours is the Oldest agency for securing 
patents: it was established over seventy 
years fo. 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific American. 


MUNN & CO. 
233 Broadway _— Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 











Annual Subscription Rates for the 
Scientific American Publications 


Subscrip vear ere fC 
Postay lin United States and possessions, 
lex » Cuba and Panama 

Subscrip Foreign Countries, one year, 
repaid Ter $5.50 
Subsct for Canada, postage prepaid 4.75 


The Scientific American Publications 


Sci \ il red 1845 $4.00 
Scient 1 Supp it (established 
S7 5.00 
The 1 t rates and rates to foreign 
cou i Canada, w e furnished 
t 
I ey der, ba 
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AVIATION 

LEARN - \ t e in spare 
time. \ rik equips you 
to fill b t Writ 7 
particular ‘ ‘ Aero in 
Dept. 2424, 3 ( ‘ Lil. 

BUSINESS OPPORTUNITY 

EXP! i a r.—Moderat eand pi 
Light adapted f d opi 
the ma , ‘ \! ‘ lect! pow 
Call 4 P \ street, Brooklyn. 
Mr. Coo " t 

BUSINESS OPPORTUNITY 

WE HA 0 I ry ilifor n 
ambit om lectrical l 
mechan . me p experi 
ence. t t P : é l 
expe ‘ | es. Engineer,” 
Box 7 

FOR SALE 

LIBRA] ) LLECT INS of the late Pro 
fessor Lect } ~ F.G.S8., C.M.Z.S., ete.— 
OVeEr 800 Sci eomlt te sets P.Z.S. from 187 
to 1914, Ge ‘ 60, Conchological from 1850 
Palwontolos } i other similar publications, Over 
1,000 species | 1" trial and Marine Molluska 
from West | sa of the world. Over 
1h) slides | ul fera—collections named, classified 
and cat red \ y Guppy, Port of Spain, Trinidad, 
B.W. 1., for furt particulars 

PATENT FOR SALE 

CASH SALE OR ROYALTY Money segregating 
device for determining quickly number of denominations 
in bills and coir ( ed for a weekly or other payroll. 
At present n nd fast working machine in the 
market. For further information address H. Herden, 
Wellsboro, Pa 





PICK, SHOVEL AND PLUCK 

Further Experiences “ With the Men Who Do 
Things.” By A. Russell Bond 534x84 inches. 
Cloth, 255 pages 110 illustrations, including 
58 page-plates and colored frontispiece, $1.50, 
postpaid, $1.65 

A companion volume to “ With the Men Who 
Do Things,’ taking the same two boys through 
& new series of engineering experiences. A 
fascinating and instructive book for boys, 
relating how many big things in engineering have 

m accomplished 

MUNN & CO., Inc., Publishers 

Woolworth Building New York City 


ASBESTOS 


We are miners and ship of Crude Asb in any 
fare . We produce all grades at our world famous 
os Mines in Canada. We also card fibres, 

Spin yarns, weave cloths, and make all sorts of Asbestos 























For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 
DEPT. S-1 
AMBLER, PENNA, U. S. A. 

Owners of the world's largest Asbestos Mines 


‘4 
| has advanced to nearly 65 cents per pound 


SCIENTIFIC AMERICAN 


Strategic Moves of the War, 
March 29, 1917 


(Concluded from page 344) 
successes fon the part of the Allies, the 
withdrawal of the German forces to the 
north of Arras must be under considera- 
|tion, so that a new linem ay soon be es- 
| tablished there from Armentieres through 
| Lille and Douai connecting with the pre- 
sent German left wing at or near Cambrai. 





With the armies in such elose contact the | 


|next few days will no doubt furnish some 
interesting developments. 


While all eyes are centered on the hap- 


|penings on the western front, it ,will be 
| well to watch Mesopotamia, where events 
|of great importance are taking place 
|The Turkish forces here that have been 
| operating in 
Persian border and the Tigris are almost 
|surrounded. The British forces are now 
l'on both banks of the Tigris near Djibarra 
| or Samara. Dispatches from Petrograd 
|report that Russian detachments pursuing 
| the Turks in Persia have entered the vilayet 
lof Mosul; these detachments have come 
from Sakkiz and will close the exit to 
Mosul. Further south the British forces 
|are advancing up the Tigris toward the 
Mosul district, while Russian columns push 
ing west are coming from Kermanshah. It 


Persia and between the 


looks now as if it were a free-for-all race 
of the British and Russian forces which 
should reach, first Khanikin, then Mosul. 
A junction between these armies is the fore- 
cast; and, as the Turkish troops are cut off 
from escape in any direction, they will be 
foreed to surrender. Sucha disaster would 
undoubtedly be a vital blow to the Ottoman 
Empire. 
The Manufacture of a 16-inch Gun 
Concluded from page 34 

ced 
ned 


with refrac tory material, where it is heated 


over 70 feet long in the rough, is pla 
d li 


na vertical furnace built of steel an 


to the required temperature by means of 


gas The heating furnace is then opened 
as shown in the back of our illustration, 
and the tube 
crane, brought over a cylindrical tank of 


{ therein, the process being 


is picked up by gantry 
oil, and lowere 

fully regulated so as to obtain the 
; 7 


desired 


1ardness in the tube. 


Aluminum Coated Iron Castings 
ee iron with aluminum is a 


listinct advantage in that it affords a 
surface equal to that of regular aluminum | 
lishes, but mueh cheaper, in that aluminun 


! 
] 


before the war it was around 2( 


when 
cents. A new method for accomplishi 
this successfully is reported as follows 


The iron article to be coated is first gal- 
vanized or tinned and is then immersed in 
molten aluminum at about 700 to 800 
degrees Centigrade. During this immer- 
sion the surface is swept by steel brushes 
The tin or zinc then passes into the molten 
aluminum while the aluminum replaces 
the tin or zine on the iron surface. The 


-article is then treated in two or more such 


aluminum baths, but the greater part of the 
tin or zine is kept in the first bath. The 
aluminum adheres so well to the surface 


| of the iron that it is claimed that it will not 


come off, tarnish, nor corrode. 


Nothing New Under the Sun 

HE Journal of Industrial and Engineer- 

ing Chemistry of the American Chemical 
Society gives in its February number the 
“Report of the Committee of Chemistry 
of the General Society of the Friends of 
Industry, New York, October 26, 1831.” 


It is a remarkable document and reads as 
though it had been prepared by a com- 


y of the native 
chemicai materials of the United States is 
given (east of the Alleghenys), as well as 
the effect of the European wars on produc- 
tion, the need of this country to be self- 
contained, the need of raw materials free of 
duty if they are not to be had in this 
country and the requirement of adequate 
tariff duties on wares that may be produced 
here. The disposition of European mer- 
chants to dump manufactured goods in the 
United States when industries begin is fully 
explained and the way the purchasers are 
squeezed by high prices when production 
ceases is set forth with skill and conviction. 


mittee of to-day. A survey 

















How Hudson Solved 
the Gasoline Problem 


Now Furnished on the 
New Light Super-Six 


The gasoline saver is one 
more new invention of the 
Hudson Super-Six. 


It was shown for the first 
time at the New York Auto- 
mobile Show in January. 
Now most all Hudson deal- 
ers are showing the new 
cars equipped with this and 
ten other important new 
features. The gasoline saver 
is the only new feature 
shown on automobiles at 
this year’s shows. 


Overcomes the Poor 
Gasoline 


Hard starting and wasteful 
gasoline consumption due to 
cold weather and the low 
grade gasolineare overcome. 
Radiator and hood covers 
are not needed on the new 
Hudson Super-Sixes even 
in the coldest weather. 


This device has been in 
use on hundreds of Hudson 
Super-Sixes during the cold- 
est winter weather. Its 
effectiveness has been 
proved. Itisas easily oper- 
ated as the damper on a 
stove. 


Low grade gasoline gives 
low mileage and is wasteful 
and harmful to the engine, 
unless the motor is operated 
steadily at high temperature. 


Primer Insures Easy 
Starting 


In zero weather, even at 
20 below, the new Hudson 
Super-Six motor starts. The 
primer is another new fea- 
ture of the new Super-Six. 


On the new cars there 
are also other worth-while 
features you should see. 
There is the new plaited 
upholstering, more attrac- 
tive door fasteners, hard 
rubber handles, an improved 
body finish and other details 
you can see. And then we 
have made many improve- 
ments in the building of the 
car. The car that last year 
won every worth-while 
record is a much better 
automobile now because we 
have learned to build them 
better. 


We made those records 
of endurance for acceleration 


Phaeton, 7-Passenger, $1650 
Cabriolet, 3-Passenger, 1950 
Touring Sedan. .... 2175 
Town Car ..,-.c-- 2025 


HUDSON MOTOR CAR COMPANY 
DETROIT, MICHIGAN 


and speed with cars of the 
earlier production. No one 
has yet equaled anything we 
have done with stock Super- 
Six cars. And yet the cars 
we turn out today are in- 
finitely better because of the 
increased skill and experi- 
ence Hudson workmen have 
acquired in building the 
25,000 cars that were pro- 
duced last year. 


Think What a Year 
Has Shown 


Remember what was 
claimed for the Super-Six 
one yearago. Then we had 
only our own records to 
show—records proving the 
Hudson Super-Six the fast- 
est stock car built. 

We then had established 
only the 100-mile and ihe 
one-hour records for a fully 
equipped stock touring car. 
But since we have won 
the 24-hour record for a 
stock chassis, the Trans- 
continental Run both ways, 
the fastest stock chassis 
mile, and have outsold any 
other high grade car in the 
world. So if you wanta fine 
car that out-performs any 
other car that is built your 
choice must be a Hudson 
Snper-Six. 





Buyers Waited for 
Months 


At this time last season 
orders exceeded our produc- 
tion by 8,000. At no time 
during the season wete 
there enough Hudsons to gu 
around. From this you can 
see what the demand will 
be this year. We are only 
producing 30,000 cars as 
against last year’s 25,000 
because we cannot build 
more and build them well. 
That is not a large increase. 
It shows, however, that if 
you want a Hudson you 
cannot afford to postpone 
buying. Unless you act now 
you may be like other thou- 
sands who will be disap- 
pointed this year because 
they could not get prompt 
deliveries. 


Don't fail to see the gaso- 
line saver. 





== 





Town Car Landaulet . $3025 

Limousine ....... 2925 

Limousine Landaulet . 3025 
(All Prices, f. o. b. Detroit) 
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HI Touring Car or Roadster, $835. 
i Winter Touring Car or Roadster, $1000. 


ii Sedan or Coupe, $1265, In Canada, $1 

{ Hi All prices f.0.b, Detroit H | 
i th 
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Dooce BROTHERS, DETROIT hea 
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Donce BROTHERS = 
MOTOR CAR Hi] 


People rarely ask questions 
now about the mechanical hi 


Performance, materials 
and construction are H 
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of the car ) 


granted. 


In Canada, $1185 
In Canada $1420 
800 




















“BOGALUSA” is the name B¥ WHICH TO BUY 
the BEST LONG-LEAF PINE THAT GROWS. 
BOGALUSA is the name of the city where the 
best long-leaf pine that grows is cut into every 
size from great bridge timbers to little laths. 
BOGALUSA, in lumber, is more than a name— 















$ meth 


Use the Aeatless method of pressing 
your trousers—get a knife-like crease 
without injury to cloth by hot irons. 








it is a symbol of superiority and responsibility 
FOR ALL STRUCTURAL USES, SPECIFY 

BOGALUSA A”—that is your guaranty. And if 
rou don’t see “Bogalusa” st stamped on EVERY 

TECE or bundle you'll refuse it as “not per order.” 

WRITE US. (Cutting 1.000.000 fost « day still 
leaves us time to take an interest in U. jag per’ s 
a real value for you in the Bogalusa Free.) 
po eh areal ny =~ «we 





Corliss Engines, Brewers 
and Bottlers’ Machinery. 
The VILTER MFG. CO. 


Milwaukee, Wis. 


FL 


899 Clinton Street 
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Leahey's HEATLESS Trouser Press 


is a Preaser teher and a perfect Hanger all i qopninnd 
x, 1 lamps 
in See Aid 0 wae ay, simi CET, sprii ec! and hang in 
First Cost Is Last Cost 
No operating eupenee,one Daly two pairs that are hammered 
the hea . “goose.” ¥ Pe prespereas lock 1 
44 aa 4 fe tallore’ bi " bein 


send $1 Press 
Beck after 10 pH trial 


Trouser Press Department 


AUTO VACUUM FREEZER CO., 39a W. Broadway, New York 
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Perpetual Motion 





A new book tells all about. History, Explanation, 
Prophesy. Most interesting mechanical book in exist- 
ence, 350 pages. 110 cuts. Postpaid $2.00. Enlighten- 









ment Specialty Co., 411 Olive St., St. Louis, Mo. 








20% More Speed — 20°; 


Better Acceleration 


after installation 
and save 25% of y 


permanent fixture No adjustmen 
20° more speed —25°% more power 
Give name, model and year 








MAKE YOUR CAR COME ACROSS WITH— 


More Power 


Eliminate Carbon take that knox k out of your motor 
has long been keenly anxious to od/ain 
known method of promoting loo”) engine efficiency 


An_appliance that actua 


THE OXYGENERATOR 


imyplicity it nstruction. Consists of water container and copper coil. Con- 
tainer attac hes to exhaust ifold. Digests water and carries super-heated steam 
through copper coil wr <9 sround exhaust manifold into cylinders. Vapor quickly 
permeates every atom of power mixture. Blasts into most digestible shape al! usable 
wel. And durns carben does away with it completely. Fool-proof. Wear-proof. 
Outlives car. Costs nothing to operate No upkeep expense. Retail price $1 

Satisfaction guaranteed or mo back. Easily installed on any car—becomes 


Descriptive matter and proof of its superiority FREE upon request 


THE OXYGENERATOR COMPANY, Dept. L2, 1919 Michigan Ave., Chicago, Ill. 


Get More Power! 
Get More Speed! 
Acceleration! 





Easier Starting — 


25‘. Fuel Saving 
The ¢ xy generator is exactly the device all motordom 
Positively the only 


sminates carbon. 


Miraculous as ‘results may seem— 


Order one for your car. Get 


our gas bills 














RECENTLY PATENTED INVENTIONS 


. (Concluded from page 356) 
| 


of the invention is to provide a machine including 
a rotary device upon which the ores are received 
and separated as to size, weight or quality, the 
action being dependent upon the effect of gravity 
adhesion and in some particulars upon centri- 
fugal force and magnestism. 

REEL.—V. A. Cepersore, Box 765, care of 
Cc. T. Reel Co., Drumright, Okla. This im- 
provement provides a reel adapted 
to taking off drilling cables from oil wells and the 
reel is used when it is desired either to remove 
the cable as stated or when it is desired to change 
the ends of the cable. The cable may be re- 
wound on the spool on which it was originally 
wound when sent from the factory. 

PAPER FENDER FOR TYPEWRITING 
MACHINES.—B. A. SuHammo, 106 W. 79th 8t., 
New York, N. Y. 
vice intended to be either an integral part of a 
standard machine or an attachment to be applied 
to a standard make of typewriting machine, so 
constructed and arranged adjacent the 
portion and back of the platen as to receive the 
upper end of the page or series of sheets being 

| written upon and thereby guide the same well 
upwardly and rearwardly so as not to roll a second 
| time beneath the platen. 
TELEMETER.—F. N. Jounson, Public Works 
Department, City Hall, Little Rock, Ark. This 
invention provides an instrument for making 
linear or distance measurements which permits 
the use of various optical systems in such a man- 
ner that when two images, cither partial or total, 
are reflected by mirrors or prisms into a telescope, 
sighting instrument, 
| brought into cc incidence to produce a clear image 
of the object viewed monocularly or otherwise, 
triangles will be erected with a properly calibrated 
part of the instrument and with the object viewed 
in such a manner as to establish a ratio permit- 
ting accurate determination of the distance to be 
| measured, 


Prime Movers and their Accessories 
CARBURETER.—H. C. Wert, 1175 Wyatt 
St.. Bronx, N. Y. This improvement provides 
a carbureter with a wick for conveyihg by capil- 
lary attraction a hydrocarbon to a passage where 
the air passing therefrom will entrain the hydro- 
carbon. It provides means for regulating the 
area of the air passage, as well as the area of an- 
other air passage through which air may pass to 
be subsequently mixed with the air carrying the 

hydrocarbon, 
AUTOMATIC 


SAFETY CONTROLLER 


FOR PERMANENT WAY LOCOMOTIVES 
AND THE LIKE.—F. G. Barnes, Wynnum 
South, near Brisbane, Queensland, Australia. 


By means of this invention air or other fluid 
pressure brakes are automatically actuated 
should the train run past a specially devised 
warning obstruction which with or without a 
signal is set at ‘“‘danger.”’ At the same time the 
invention automatically registers the time at 
which the locomotive runs past such “danger” 
signal or obstruction, this registration being both 
audible and visible to the driver in the cab. 
Among other advantages is the provision of 
means for resetting the appliances after an 
operation. 

RAILWAY TRAFFIC CONTROL AP- 
PARATUS.—B. F. Woopine, 48 South Willow 
St., Montclair, N. J. This invention provides 
means for controlling railway traffic in accordance 
with roadbed characteristics; provides members 
of the rolling stock of a railway equipment with 
apparatus operable from the roadbed to be 
normally operated when said members are 
traveling at predetermined speeds and abnormally 
operated when the members are moving at other 
than said predetermined speeds; provides means 
manually operated for releasing control of the 
track equipment; and provides a track equip- 
ment which may be varied in its effect upon the 
apparatus carried by the moving members to 
multiply the variety of effects on the operation 
thereof. 


Railways_and Their Accessories 

CAR SEAL.—P. Scumirz, Cowletz Prairie, 
Winlock P. O., Wash. The seal is for attachment 
to freight cars and the like, whereby the goods 
therein cannot be tampered with or a fraud com- 
mitted without detection, and to this end the 
invention includes a main casing in which is 
inclosed and locked a part of an identification 
strip, the other part being detached before the 
seal is locked, and separately forwarded to the 
same destination as the goods. 

AUTOMATIC SAFETY SIGNALING AND 
BRAKING DEVICE FOR TRAINS.—J. F. 
McCoy, 170 India St., Brooklyn, N. Y. The 
|invention provides a braking mechanism which 
when operated by a trip connected with each 
semaphore or signaling device will necessitate the 
engineer getting out of his cab and setting the trip 
| device so as to close the auxiliary train line pipe 
in order to release the brakes and permit con- 
tinued travel of the train, thereby preventing 
the engineer from rendering the device inoperative 
when once actuated, from the throttle lever or 
brake valve or mechanism associated with the air 
brake system, and rendering the mechanism 
tamper-proof and efficient in use. 


Pertaining to Recreation 

TOY CAP PISTOL.—J. AnpERsON, 421 56th 
St., Brooklyn, N. Y. The pistol comprises a 
tubular barrel and a weight slidable therein 
toward or against an anvil member for exploding 
the paper cap, the action being practically auto- 
matic, no springs or other movable parts being 
required for manipulating the weight other than 
the impulse given to the weight by the swinging 
' of the pistol. 








primarily | 


The inventor provides a de- | 


or directly into the eye and | 
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| MECHANICAL TOY.—J. J. Sani, Coupe. 
| ville, Wash. The invention provides a 
adapted to be arranged on the hood of a motor 
vehicle, weather vanes, cupola or the like, where. 
in the representation of a figure, as for instance 
a man, is mounted to rotate on a vertical axis 
wherein the head is mounted to turn with respecg 
to the body and wherein the arms are 
with blades and they are mounted to rotate on 
an axis transverse to the turning movement of 
the head and the rotation of the body, and 
wherein the arms during their swinging move 
ment move the head from side to side, the head 
facing each arm during the downward movement 
of the arm. 

GAME.—W. R. Curistie, 107 Vanderbilt 
Ave , Brooklyn, N. Y. This invention provides 
a projecting device which may be readily held 
in any place and caused to strike a ball or other 
object for projecting the same. The device ig 
arranged substantially in the shape of a cone but 
provided with a removable bar or cue limited 
in its movement but adapted to strike an article 
| within said movement with different degrees of 
force according to certain adjustments of the parts, 


Pertaining to Vehicles 


VALVE.—H. B. Asnetman and 
N. D. This improvement 
enables the valve to automatically give relief in 
the event that the pneumatic pressure within 
the tire exceeds a predetermined normal limit, 
so as to avoid excessive or dangerous pressure 
of air within the tire, no matter whether such 
pressure be due to the act of inflating the tire 
| or accumulated by other means, for instance by 
| expansion of air within the tire due to the ap 
| plication of heat. 


VEHICLE TIRE.—M. Vierencet, 604 Van 
Buren St., Brooklyn, N. Y. This invention 
prevents total deflation of a pneumatic tire when 
punctured; avoids the inconvenience incident 

| to the puncturing or leaking of pneumatic tires; 
| prevents the disastrous loss of air incident to the 
puncture of the wearing shoe of a tire; and pro- 
vides means for obtaining a maximum pressure 
of air in the tire. 


COMBINATION SLEEPER-CARRIAGE 
AND GO-CART.—N. J. Krott, 5511 Fifth Ave, 
Brooklyn, N. Y. This invention provides a go- 
cart and baby carriage of the sleeper type, ar- 
ranged to permit quick and convenient convert- 
ing of the go-cart into a sleeper baby carriage or 
vice versa, thus permitting the use of the vehicle 
by an infant for outdoor sleeping purposes and 
providing for use of the vehicle as a go-cart as the 
child is growing up. 

DEVICE FOR CONTROLLING SHOCK — 
Cc. B. Brturncuurst, 303 Dakota Ave., Pierre, 
8. D. This invention provides mechanism for use 
in connection with motor vehicles, of every char- 
acter, for absorbing shock and jar resulting from 
the movement of the vehicle over the road, 
wherein an improved form of hanger connection 
is proviaed for interposition between the body 
and the frame of the vehicle, or between the frame 
and the axles of the vehicle. 


MEANS FOR PREVENTING THE RAIS- 
ING OF DUST BY MOTOR VEHICLES.— 
B. Jonszs and P. J. Rees, respectively at 54 Gate 
St., Cwmgors Road and post office, Tairgwaith, 
Gwaun-Cae-Gurwen, Glamorganshire, Wales. 
This invention relates to the prevention of dust 
raising by motor vehicles and provides means 
which may be actuated by the motor of the 
vehicle, and serve to prevent the raising of dust 
by the vehicle wheels. The aim of the inventors 
is to nullify the tendency to create a partial 
vacuum behind the wheel, by the delivery of a 
counter-current of air. 


VEHICLE WHEEL.—H. C. Davurntnam, 815 
7th St. S., Fargo, N.D. This invention consists 
in constructing a vehicle wheel in two sections, 
an outer or perimeter and an inner or hub section. 
Each of these sections is provided with s series 
of radially disposed and interspaced spokes, each 
series of said spokes being rigidly connected by 
ring-like members having formed therein guides for 
the opposite series of spokes. 


Designs 

DESIGN FOR A GIRL DOLL.—AmsELu 
Morse, care of Rite Specialty Co., 35 W. 36th 
St., New York, N. Y. This design, No. 50,314 
represents a round head doll with baby facial 
features, a bell-shaped body, straight legs and 
flat feet. The same designer has designed a boy 
doll No. 50,315 which comprises a figure with 
round head and body, straight legs and flat feet, 
each of which parts bear attractive ornamental 
features. Her next design, No. 50,316 is that of @ 
figure toy which has a round head and body, and 
round stumps for feet. The face is cat-like and 
and a heavy ring projects from the top of the head. 
The toy is ornamented with some unique apparel 
features, Another design No. 50,317 is that 
of a figure toy whose round face bears dog-like 
characteristics, the body is ball-shaped and the 
feet flat, while the ornamented points are few 
yet effective. Design No. 50,318 provides ® 
figure toy with an egg-shaped head with animal 
ears in the center of the forehead. The expression 
is childish, the body is shaped like an inverted 
top and the legs are straight with flat feet. No. 
50,319 represents a figure toy of boyish face, the 
round head crowned by a high hat. The body 
features are somewhat similar to the other 
rotund formed toys. No. 50,320 is the sixth and 
last of these Morse toy designs and represents a 
round-faced girl with a small hat, a bell-shaped 
body, straight legs and flat feet. 


upper | 


SAFETY 
J. 38. Jonnson, Fargo, 


—_——e 


Nots.—Copies of any of these patents will Be 
furnished by the ScientTiFIc AMERICAN for tem 
cents each, Please state the name of the pacentee- 
title of the invention, and date of this paper. 
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DURAND 


Steel Lockers 





NS matter how difficult your 

locker requirements may 
be, it is probable that we have 
solved a similar problem for 
someone else. 


Durand Steel Lockers are fire-proof, 
practically indestructible, sanitary, 
and convenient. They are adapted 
for offices, factories, schools, hotels, 
clubs, gymnasia, and wherever 
lockers are used. 


The prices are reasonable. 
Write for illustrated catalogue. 


We are also manufacturers of 
steel shelving, steel bins and 
general steel factory equipment. 


DURAND STEEL LOCKER Co. 


1574 Ft. Dearborn BE. Bidg. 974 Vanderbilt Bidg. 
New York 








Counters 


(Ratchet or 
Revolution) 


RESET TO ZERO BY A SINGLE TURN 


These counters are just as high grade as our large 
counters, but are lower in price. Price $5. 

It will pay you to Veederize your Booklet Free 
machinery and know just what 
is peed on. 










Any mechanical will tell 
$e at Se wore eae = ds for 
best constructed and most 
rate counting devices in the ie wand. 


|but even more specialized, 


SCIENTIFIC AMERICAN 


What I Can Do for My Country 
(Concluded from page 352) 

the manufacture of these articles from the 
raw fiber can proceed well enough without 
the chemist. When it comes to war-time 
contracts, however, rigid inspection stand- 
ards are at once imposed; and these, in so 
far as they apply to control by the manu- 
facturer of the raw materials entering into 
this textile goods, must be of a chemical 
nature. No one but the ¢hemist can 
tell the uniform maker whether the coat 
and trousers he proposes to make from 
a certain consignment of wool will pass. 
No one else can separate the supply of cot- 
ton or hemp into two classes, one of which 
can safely be used in making shirts or 
cordage, the other not. 


The food chemist comes next. He 
occupies a far more important place in 
war than in peace. Far more canned 


goods must be prepared and their delivery 
to the consumer becomes a far more vital 
matter when failure means that he must 
go hungry because there is nothing else 
for him to eat. The prescription of a 
properly balanced diet from day to day 
is a matter jor the chemist’s attention. 
Finally, the national health is of so much 
more consequence than in normal times 
that there must be far more general in- 
spection of foods before eating. In par- 
ticular, the canned goods furnished for 
military consumption, and every drop of 
water drunk by soldier or sailor or industrial 
worker, must be certainly known to be 
free from disease germs and actual poison. 
The single item of canned goods, already 
mentioned, covers practically the entire 
range of human diet. To enumerate a 
few other items to which the food chemist’s 
efforts must be turned would be to mention 
cane and beet sugar, pepper and salt and 
vinegar, yeast, flours, prepared fats for 
both eating and cooking. Both in their 
manufacture and in their dispensation all 
these call for the services of the chemist. 
Similar to the work of the food chemist, 
is that of the 
medico-chemist. Disinfectants and steril- 
izers, anesthetics and narcotics, sutures and 
tendons, must be prepared in great quan- 
tities for field and hospital use. Respon- 
sibility for seeing, before using these, that 
they are in usable shape, must rest with 
physician and surgeon. But the very 
delicate business of making them must 
proceed under the watchful eye of the 
chemist. He must also furnish the cruder 
disinfectants for general use, purifying 
agents for water, and unusually large 
supplies of quinine and other standard 


Judge: 


Judge: 


Lawyer: 


Judge: 


Judge: 


American for April 7th.” 
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“Life Insurance 
Without Agents 
is a Distinct 
Public Service” 


Postal Life Method Sanctioned by 
the United States Supreme Court 


Timely Talk on a Vital Subject 


(Scene: Pullman Smoking 
Compartment. Judge Kirk- 
land and Lawyer Roberis 


continuing a@ conversation be- 
gun at dinner.) 

“Well, this business 
of selling direct-by-mail 
throughout the country is 


surely very popular with 
the public.” 
Lawyer: “Yes, but some of 


my clients say that in the 
interest of local merchants 
the States ought to find 
some way to check it.”’ 

“I don’t see why they 
should check it or how they 
can do it. Selling merchan- 
dise is an interstate busi- 
ness. I can sell and you can 
buy in the best market 
wherever it is. What can any 
State do about it?” 
“You're probably 
right, I'l admit. The States 
can't very well put the 
‘kibosh’ on legitimate in- 
terstate business.” 

“Certainly not. The 
States cannot hold up arbitra- 
rily any direct-by-mail trans- 
action, such as the payment 
of life-insurance premiums by 
mail.” 
Lawyer: *‘How’'s that?" 
“Policies are written 


for people, ‘direct,’ all over 
the country, and have been 
for years. The United States 


Supreme Court has decided 
unanimously that life- 
insurance premiums on such 
policies are exempt from State 
taxes. The usual license-fees 
and charges also do not apply 
to direct-by-mail transactions. 
All this helps policyholders.” 


e lawyer 


bape tnn ae A, Postal Policy, ‘— 


Lawyer: “Oh, you refer to 
the Postal Life? 
Judge: “Yes, that Company 


hasn't any agents and never 


has The applicant 
deals direct, personally or 
by letter. The method is 


good common sense as well 
as sanctioned by law.” 


Osh. 
2/0 
Dividends 
Contingent 


Dividends 
Paid Besides 





Lawyer (laughing): ‘Guess 
you're right. I wrote the 
Postal once myself just to 
find out how the Company 
did business, but never fol- 


lowed it up. 


ye 


Find Out What 
You Can Save 


You. should take advantage of Postal benefits and economies. 


“Mail insurance particulars as 


1. Your full name. 


Call at the Company's office or simply write and say: 


The Scientific 


mentioned in 


In your letter be sure to give: 


2. Your occupation. 


Judge (laughing): 
one better, 


“TI go you 

I not only wrote 
them, but tock a policy 
nine or ten years ago and 
have carried it ever since.” 

Lawyer; *‘ How’s the cust?’ 

Judge: “Lower than in other 
companies for the same 
kind of insurance — legal 
reserve—and besides that 
they give me a free medicai 
examination each year just 
so I can keep in trim.’ 


Lawyer: “That's pretty good. 
You live in Idaho and deal 
with a New York company 
by mail, Did you ever look 
the Company up?"' 

Judge: “Only to know that 
it is chartered and licensed 
by New York State, whose 
laws are very. strict, but I 
called on them when I was 


East. They're new in their 
new building on Pifth 
Avenue.” 

Lawyer: “So I hear. Be- 


lieve I'l! write therm to fig- 
ure on a policy for me.” 


Judgr: “Don't think 
could do better. 
surance without 
a distinct public service. 
That point is made, and I 
think it is a good one, that 
the Company is subject to 
the United States Postal 
Authorities. The Postal Life 
simplifies the business, saves 


you 
Life in- 
agents is 


you money, safeguards 
your health and will treat 
you right in every way 


I'd take another policy my- 
self if I hadn't passed the 
age limit.” 


— —$- Judge Kirkland tak with the 
are dioposed to take nev surance, wha 


,at 
it. 









Seynetery, Fine. Die Cant Die Castings, 2 


VEED , 
18 sVEEDER MFG, CO, 


drugs. 

We do not for a moment suppose that we 
have enumerated all the activities of a 
chemist that might be of value in times of 
war. An omission which occurs to us as we 
write is the réle of the glass chemist in 
keeping up the supply of optical and 


3. The exact date of your birth. 


You will receive full information based on official reports regularly 
filed with the New York State Insurance Department. Writing 
places you under no obligations and no agent will be sent to visit 
you. The resultant commission-savings go to you because you deal 


POSTAL LIFE INSURANCE COMPANY 











Rivs AUTO-PEDAL 4 
NEVERSLIP PADS 


Made of Live Rubber Full 












Attached in a Minute Set : 
pratt $4 || hospital instruments; and there must be WM. R. MALONE, President 
Geo. H. Rives Mfg. Co., Inc. many others. But we have, we think,|511 Fifth Avenue, Cor. 43d St., New York New Postal Like Building 





said enough to indicate that every chemist, 
whatever the field of his specialization, 
whether his work lies in the testing of 
materials or in the supervision of processes, 
can give better service behind than in the 
line of battle. 

The danger, of course, is not we have not 
enough chemists. We have, and they are 
right now engaged in doing the very 
things we have set forth. The danger 
is that they will cease doing these things 
and try to do something else which is mis- 
takenly looked upon as of more con- 
Sequence. 


Dept. B, 2187 Woolworth Bidg., New York 








MECHANICAL 
SUPPLIES or MATERIAL 


of all kinds 

XPERIMENTAL AND work ‘ 

uicnt BACH INE vok Par 
order 


182 MILK STREET, BosTos | MAME 








INVENTORS SHOP: SERVICE 


We 


sfacturi 











Enjoy Comfort 

and Security 

all day—every day 
by wearing the 


Boston 
Garter 


25 cents 3IScents SOcHKtS 
















WHITING-ADAMS 
Vulcan Rubber Cemented Brushes 


Ist. The bristles and hair are highest fei Feta 
for use by the WHITING- a elvet soto method, bonne & 
vet softness 


toughness, elasticity and # ve! 
makes the part of # brush that Sak ieee 
and long wearing. 
2nd. Every bristle and hair is held by pure, best quali- 
bey mage no fake, coal tar, chemical imitation of rubber 
r factory. ‘‘Rubber’’ means PURE RUBBER 
in all sit WitiTiNo-aDAus VULCAN RUBBER CEMENTED 
BRUSHES. The butts of bristles or hair are complete): 
saturated and firme S with STRICTLY PURE RU BB 
in semi-liquid state, and then vulcanized hard as granite. 
Srd. WHITING-ADAMS Brushes cost little and wear 
long Our large volume of business reduces cost of manu- 
oa to lowest point, and selling prices are made near to 


ith. Manufacturing brushes as we have for over 106 years 


If you are a competent chemist, nothing 
is of more consequence than that you should 
stick to your bench when war comes. If 
every chemist now engaged in any portion 
of the field which we have so roughly in- 
dicated will stay right on his job; if every 
man who has the knowledge or ability to 
run one of these jobs, but whe has been 
doing something less essential, will change 


This 432 page book is 
a valuable reference work 
or every man who uses 
tools. 

It shows nearly 2,000 
tools; tools for all trades. 


Georce Frost Courany 
















you haven't a copy, his employment. temporarily, looking upon means thet we haow brushes, end users of our brushes re- 
° . . ve benefit our knowledge. 
write for one now. himself as a volunteer in behalf of a short Genie Weatiab tines 


war and a successful one, the chances of 
having a short and successful one will be 
greatly enhanced. In no other way can 
the United States “do its bit.” 


John L. - J. Adams Co. 
U.S.A. 


Whiting-Adams Brushes awarded Gold Medal and Official 
Blue Ribbon, the at Paname- Pacific 
Exposition, 1915 


GoopELi-Pratt COMPANY 
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HAPMAN ®. 


All Trucks 


equipped with Coolnserbcnabentiodir © 
Hyatt Roller wo Elevating 
ourings Truck. Photo made in plant of 
Kahlenberg Bros. Co.,Twe Rivers, Wisconsin 


THE SWITCH-ENGINE PRINCIPLE 


Saves Time and Money on Interior Trucking 
A GREAT waste of time and labor is immediately eliminated when the 


National-Chapman Elevating Truck isinstalled. This truck isthe indoor 

brother of the freight-yard engine. It carries the load tothe machine ona 
detached platform, sets the platform on the floor convenient to the machinist’s 
hands. With a down-push of the handle it picks up a platform of newly 
finished pieces and is immedi ately hauling again. The trucker has little more 
handling to do than does the engineer in the cab of afreight-yard switch-engine. 


Piatforms in the shape of racks or boxes can be used on this truck or a plain platform 
may serve as 4 mount for heavy machinery in process of assembling or testing. 


The National-Chapman—the switch-engine truck—not only embodies a vital principle 
of money saving, interior trucking efficiency, but it also embraces, in itself, principles of 
mechanical superiority which makes it well- nigh imperative—for the manufacturer who 
desires to get the most out of his trucks—to investigate. 


Full particulars eggecemns National-Chapman Elevating 
Tracks and our Illustrated Catalogue 30B on request 


NATIONAL SCALE COMPANY 


41 Factory Street Chicopee Falls, Mass 
Also Manufacturers of National Counting Machines 
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ARMY AUCTION BARGAINS 

Rifles $3.85 up Uniforms . 
Revolvers . 1.65“ 
Shoes 









200 Machine Guns with two million cartridges. 
Cannons, 1 to 100 pounders, with shell for sea 
and land. Free circular—1917 Cyclopedia cat- 














alog. 428 pp. illus., ready in May. Mailed - 








Francis Bannerman, 501 Broadway, New Y: 














a 
DOING THE WORLDS WO 


B' SSEMER Fuel Oil Engines are going into the factories of 
the big cities and small towns to reduce the power cost, the 
upkeep cost, the smoke nusiance, the risk of fire and explosion, 


Note how accurately the Bessemer Oil Engines 
RIGHT ANGLES fit together. (Awarded Gold Medal Panama-Pacific Exposition) 
and ine They are also going into the arid deserts to make those deserts 

Builders acknowledge ce peony ame — moons of sexigation, Gey ae being 

a oper hauled up lofty mountains to crush the ore containin 1¢ pre- 
that this is the only cious mataie. he all instances, Bessemer Oil E gine roslyn 
construc ~ emety complishing the work better and more econcmically than 
and prevention akag 


it has ever before been accomplished, Bessemer Oil Engines 
Increase Power 


are simple and economical, operate continuously on oils that 
are low in price and easy to secure, Write us your require- 

install Ever-Tight Piston Rings and save the 
valuahie a you lose through leaky cylinders. 
is 


PISTON RIN GS 


Beware'of \nitatens 4 This perfect three-piece 


construction justifies the 
name—EVER-TIGHT. 








ments and ask for a catalogue, 
ever-Tight Piston Rings are guaranteed to give 


THE BESSEMER GAS ENGINE CO. 
14 York Street GROVE CITY, PA- 
compression in out-of -round cylinders as weil as in 
true ones. You do not have to rebore worn cylin- Fuel Oil Engines 


Gas Engines 5 to q0 HP, 
ders—Ever-Tight Piston Rings will fit t Kesssene Hagines 


15 to 185 H. P, 
2tesH, P: 









They increase compression and decrease friction, 
iving from 15% to 25% more power. Ever- 
Ki ht Piston Rings are the greatest gypsies savers 
d practically eliminate carbon troul 
You can make oomese a pleasure and your 
truck service @ payi b 
Ever-Tight Piston Rings. the only patect three- 
prece piston ming 06 market. At ail dealers. 


EVER-TIGHT PISTON RING CO. 
1416 Chestnut St., St. Louis, Mo. 












Bessemer Eng ngines s running today 
in sixteen thousand power plants 








Brees 


Temperature Instruments 
INDICATING RECORDING CONTROLLING 


Correspond: Baten 


The H & M Division 


Kaylor /nstrument Companies Rochester, N.Y. 


Chere’s-a 7ycos or Jaylor Thermometer. for 
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National Forest Enlarged 

CTING under the authority of a 
4 special Act of Congress approved 
September 8, 1916, the President has, on 
recommendation of the Secretary of Agri- 
leulture, signed a proclamation adding 
| #pproximately 50,000 acres to the Whit- 
| man National Forest, Oregon. The lands} 


ADVERTISING 
CLASSIFIED 














LATHES AND SMALL TOOLS 


66 ” LarseLinest 

STAR” ‘arreliseet 
ae For Foot | A 

a oor Power THES 

Suitable for fine accurate work 
in the repair shop, garage, tool 
foom and machine shop. 

Send for Catalogue B 
SENECA FALLS MFG. CO, 


395 Fall Street, 
Gaee Foie, nN. Ty U.S.A 





| involved are situated on the divide between 







| the John Day, Powder, and Burnt rivers, 
lin East-central Oregon. 
Over 4,000 acres consist of timber lands | 
which were included in patented entries. 
As the result of suits brought by the 
United States, the patents for these en- 
tries were canceled by the courts a 
ie 


they were acquired through fraud or 





| mistake, and the lands were returned to 
| Government ownership. The canceled ForCunsmiths, Tool Makers, Ex- 
claims carry a total estimated stand of perimental & Repair Work, etc. 
nearly 46,000,000 feet, board measure, 
of timber. 

Much of the other land included in the | 
addition is privately owned. It consists 


From 9-in. to 18-in, 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand. 
up Treadle. 


W. F. & J. Barnes Co, 
Established 1879, 
1999 Ruby Street 
Rockford, Il. 





|largely of cut-over timberland, on which 
|the timber growth is rapidly reproducing 
| One portion of the Act of Congress author- 
izing the addition provides especially fo 
the exchange of Government timber for 
privately owned lands in the Whitman 
chiefly 
valuable for the production of timber or 

















National Forest which may be 
Strong Diamond 
Tool Holders 


and many other tools for factory, shop, 
garage and home—many high class tools 


the protection of streamflow. Several 
applications for exchanges of this char- 


acter have already been submitted. 


The Most Active Classes of 


| Inventions attractively Bx ed in our “Odds and Ends” 
HE follow ; fj ' pamphlet, ich is mailed free on request, 
4 IOLlOWINE Classes Of inventions have 
been reported by the examiners as MONTGOMERY & £0. Inc, 
: 105 Fulton Street New York City 





|the most active during the period from 
1890 to 1917: 
Circular looms; 


IMPROVED 
Combination Lathe 


Ser mechanics, model mak- 
experimenters and ama- 
come, Hollow steel » —_ 
The foot motion is of t 

roved grasshopper tree 
Eircular od has iron saw 
table perfectly adjusted. 
Guide and slide move to and 
fro readily, and are 
true to the saw. Slide may 
be set at an onge. 

$45, $50, $05 and 

) A.J. WILKINSON & CO. 
Machinery, ete. 


184-188 Washington &. 
BOSTON, MASS. 


SOUTH BEND LATHES 


Established in 1906 Making Lathes for 10 years 
For the Machine 
and Repair Shop 
LOW IN PRICE 
11 In. to 18 In, owing 
Straight or Gap Keds, 


Send for free catalog 
ing prices on entire 


South Bend Lathe Works 
421 Madison St., 


















Warp and Weft replenishing for looms; 

Fiber (cotton and wool) cleaning and 
manipulation; 

Automatic 
winders; 


continuous warpers and 

Electric furnace refining of steel, recovery 
of metals from ores and production 
of special alloys; 

Storage battery; 





Electric heating appliances; 





Electrification of railroads and long 
distance lines; 

Train control and motor control; 

Polyphase and high voltage systems of 
electric transmission; 

Electric-dynamic phase transformers; 

Wireless control of torpedoes, search- 
light and gun pointing; 

Electric motors including split phase, 


Se __ Benth tiene, tot 
induction and alternating current INVENTORS’ ATTENTION! 


commutator motors; 

Gear-cutting; The Oswego Machine Tool & Die Works wishes to an- 
Al : »xtraction: nounce that they are equipped with finest machinery 
ARUBURUM CXUTACUCR, and employ best teo! and model makers in the country 
Metal rolling; to take care of developing and building models yoda 

ons 2 our 
Resilient tires and wheels; Sees aera soi eh ee 
Automatic screw machines; 


OSWEGO MACHINE TOOL & DIE WORKS, PHOENIX, N. ¥. 
-Railway draft appliances 


couplers, etc.); 


For 10c Postpaid 
J Sonth 











(safety 











Projectile making; “RED DEVIL” PLIERS 
Acetylene gas lighting; All styles and sizes for experimenters, 
is 6 é 6 , P mee +hante ex, electricians, linemen, auto 
Typewriters and combined typewriter ists, milliners, jewelers, wire -workers, 
i . concrete worker shoomakers, house- 
holders and EVERYBODY. 
To be obtained from all dealers. 


and adding machine; 


Illumination, including indirect, pro- Send for tool literature, free. 


: ere” . SMITH & HEMENWAY CO. Ine. 
jector, miner’s daylight and flash ' 93 Chambers Street, New York City 





lamps; 


Reinforced concrete structures, including THE No. 51 UNIVERSAL WOOD WORKER is the 
houses, bridges, piles, posts, wharves | most wonderful w working, machine you have 
and shore protection; pce spindle shaper, sable andre ailin one 

Steel car structures; ‘or special catalog ing it. Also ask for 
eel car structures; Seka ae a 
















Stone working machines; jointers, vanety w workers, 
‘os ini achineaa: ers, swing saws, 
Coal mining machines; par, wes 


Oil well drilling machines; THE CRESCENT MACHINE CO. 

Confectionery, including candy pulling, | 230MainSt., Leetonia, Ohio, U.S.A. 
ice cream cone making, etc.; 

Vehicle tire manufacture; 

Linotype machines; 

High speed rotary printing press; 

Wrapping paper feeding and folding 
machines; 








Pipe-Threading Handbook 
describ'‘ng 47 threading too! 
hand die-stocks, geared-stocks 
and combination pe wer yy 
bolt and nipple mac Sines: i 
pipe cutting-off machines and 
screw-plates. cE. 
In writing mention oc ane ae 










Duplicate writing or printing machines; The OSTER Mfg. Co. 
Can making and seaming machines; 1967 E. Gist St.. 
— i 





Wire fence and fabric making machines; 

Expanded metal for concrete reinforce- 
ment; 

Submarine boats; . 

Steam turbines; 





GEARS 


All Hinds Small 
The most accurate made ant prices 
reasonable. We carry foc med 








Heavier-than-air flying machines; special gears of all kinds. Send we 
. : P your inquiries. 
Pneumatic hammers and stone drills; Write for Catalogue 
| Automobile transmission gearing; CHICAGO STOCK GEAR 


20 So. Fifth Ave. 











Anti-friction bearings; 
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Quicker and 
Cheaper than 
Hand Work 


This tool attaches 
to lamp socket 
anywhere (A.C. or 
D.C.)and costs but 
about le an hour 
to run. It saves 
time and labor and 
does clean cut 
accurate work. 


| Electric Drilling 
Anywhere 


Not only drills to %”" bore in 
steel or wood but also taps 
threads, grinds auto valves and 
sharpens small tools. 
It is the handiest tool 
in the shop—gets at 
“odd jobs” in cramped 


GRINDING VALVES 
quickly and accu 


| tricit 
sg yr quarters, saves dis- 
SS assembling costs to 
air Shops. 
ft speeds up almost take work to fixed 
every job and in machine tool, saves 


creases profits. 


time of setting large 
machine tools. Finger 
switch on tool, for 
starting, stopping and 
instant reverse. Its 
cost is small and its 
remarkable Temco 
Motor is built to 
withstand long, hard 
service, 


Shops, factories and 
maintenance depart- 
ments in every indus- 
try are using it with 
profit. Write for full 
particulars, NOW. 


The TEMCO ELECTRIC MOTOR Company 
1404 Sugar Street Leipsic, Ohio 


OF MANY USES 
ider Agents Wante 


ery where to ride 
the new Ranger’ Motorbike" com- 
pletely equipped with electric light 
andhorn, carrier, stand, tool tank 
coaster-brake, mud g’ ards and 
anti-skid tires. Choice «/44 other 

colors and sizes in the fa- 
., ** line of bicycles, 

DELIVERED FREE on approv: 
and 30 DAYS TRIAL. Send for bi 
free catalog and particulars of our 
Factory-direct-to-Rider marvelous 
offers and terms. 








THE TOOL 





. Horns, Wheels, 
jes, and parts for 
all bicycles—at half usual prices. 

SEND NO MONEY bot tell us 





exactly what you need. Do not bu i } 

get our prices, terms and the big E catalog. \\\ 

M EA D CYCLE COMPANY 
Dept.m-.175 CHICAGC 


‘VENUS PENCILS 


WA TET Degrees and 2 Copying 
FOR EVERY PURPOSE 


AMERICAN LEAD PENCIL Y 











THE BRIDGEPORT CHAIN CO. 
Specialists in Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 


je PAGE's 
oe <a, oe oe 


STANDS HOT AND COLD WATER 10 
RUBBE Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 


Rothmotors 














Carry 25% Overload 


In many installations, it is impossible 

_ to prejudge the exact power required. 
In others there are times when an over- 

load capacity is required for short 

Periods. Rothmotors fit these con- 

ns by reason of their overload 


unusual cool running perform- 
ance of Rothmotors is due to low 
internal losses and design of the frame 
and oe brackets which does not 
retard ony ation set up by armature, 
r thmot: 
8 ae 
did service all Rothmotors 
ve given for years. 
rite today for facts 
motor 
or any elec- 
trical ma- 


& Co. 


198 Loomis Street 
Chicago, Ill. 
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Gyroscopie mechanism for 


ships and aeroplanes; 


361 


Coin controlled vending ses | Why the Average American 
Dies at Forty-three 


By R. W. LOCKWOOD 


Water purification, including filters; 

Automatic fire extinguishers; 

Money vaults and safes; 

Match making machines; 

Basket and barrel making machines; 

Sawing and log handling machines; 

Metallic and composition roofs; 

Electric welding; 

Calcium carbide making; 

Steel hardening, including armor plate 
making; 

Sound reproducing 
graphs); 

Excavating by drag line buckets; 

Unloading ore and grain ships; 

Coaling ships at sea; 

Digging irrigation and drainage canals; 

Electrically controlled elevators; 

Money change making and counting 
machines; 

Workmen’s time recorders; 

Calculating machines; 

Carbureters for gas engines; 

Ice making; 

Air liquefaction to produce oxygen and 


machines (phono- 


nitrogen for commercial use; 
Flotation processes of concentrating ores; 
Cyanide and thermite gold mining 
processes ; 
Flour making and refining; 
Concrete mixing and conveying; 
Mechanical stokers; 
Steam heating systems; 
Instantaneous water heaters; 
Apparatus for cooking canned goods; 
Internal combustion engines; 
Telegraphy (including wireless) ; 
X-ray apparatus; 
Telephony (including automatic switch- 
boards); 
Box making machinery; 
Tractor plows; 
Beet harvesters; 
Corn and cotton planters; 
Deep soil disk plows; 
Pneumatic cleaning; 





Chemical methods and materials, in- 


culding: 
Catalytic materials (used in manu- 


facture of sulfuric acid, ammonia, | 


etc., and in the hydrogenation of 
organic substances) ; 
Hydrogenization of oils whereby lard- 
like compounds are made from such 
oils as cotton seed oil; 
Cellulose (cellulose 
viscose, etc.); 


esters acetates, 

Chemical paint removers; 

from 
maceutical, photographis, etc.) ; 

Gasoline manufacture; 

Evaporation and drying of milk; 

manufacture, 


Chemicals coal-tar (dyes, phar- 


Gas including acetylene 
gas from calcium carbide; 


Fixation of atmospheric nitrogen (syn- 


thetic ammonia and _ nitric acid, 
cyanamides, etc.) ; 
Vulcanizers, including “accelerators” 


to shorten the vul “anizing process; 


Halogenated hydrocarbons (for _fire- 
extinguishers, fireproofing, solvents, 
etc.); 


Glass-making, including automatic bot- 
tle and cylinder blowing; 

Per-salts and peroxides (for generating 
nascent oxygen); 

Metal coating to render the metal non- 
oxidizable; 

Synthetic resins (bakelite, etc.) ; 

Paper manufacture; 

Recovery of potash from silicates (for 
fertilizer purposes) ; 

Sulfuric acid by contact process; 

Shoe making machinery; 

Automatic musical instruments, includ- 
ing the motors for running the same; 

Bookbinding-machines; 

Air compressers and pumps; 

Deep well pumps; 

Sewing machines; 

Electric lighting, including the filament, 








HE presidents of life insurance 


companies .with perhaps twenty’ 


billion dollars insurance on the 
lives of Americans, recently met 


|in convention at the Hotel Astor in 


New York, and in their discussion 
brought out some of the reasons why 
the average American dies at about 
forty-three years of age. 

According to the press reports, Mr. 
E. E. Rittenhouse,’ Commissioner of 
Public Service and Conservation of the 
Equitable Life Assurance Society, said; 
“The average American would not think 
of mixing bricks or scrap iron or gravel 
with the fuel for his Reenaes: yet he 
feeds his stomach with all sorts of 
tasty junk, much of which cannot be 
fully digested. . . he is seriously over- 
straining his heart, arteries, kidneys, 
nerves and digestion, as the rapidly in- 
creasing death rate shows.” 

This statement from such an authori- 
tative source—from a man who makes it 
his business to study both vital statis- 
tics and the causes behind them—sounds 
a warning which should be heeded by 


}every man and woman. 


Indeed, there is no longer a doubt 
among intelligent people that many of 
the foods and combinations of foods 
which we are most accustomed to eat 
are the direct cause of much sickness. 

Yet how few of us heed the early 
warnings of illness, such as acid-stom- 
ach, fermentation, or constipation. I 
venture to say that nine out of ten per- 
sons suffer to a greater or less extent 
from one or more of these three symp- 
toms, which are in many cases the fore- 
runners of more serious sickness. 

Stomach medicines and laxatives are 
plentiful, but of what avail are they? 
The only thing that a stomach medicine 
can do is to temporarily neutralize the 
extra amount of acid in the stomach, 
because it is stronger than the acid. 
And this injures the stomach, usually 
bringing the acid back worse than it 
was before. A laxative is just as bad, 
if not, a little worse; not only is is 
effect temporary, but all laxatives are 
habit-forming and are required in ever- 
increasing doses. 

If neglected, a simple case of acid- 
stomach may lead in a short time to 
fermentation with gas, and constipation. 
The fermenting food forms poisons 
which are absorbed into the blood, 
‘ausing auto-intoxication, nervousness, 
mental depression, and a host of other 
angen symptoms. 

s it any wonder that the officers of 


large insurance companies sound a 
warning against the evils of wrong 
eating? 


* * * * * * 


But just as wrong eating is the cause 
of 90 per cent of common illnesses, so 
will correct eating create and maintain 
both bodily vigor and mental energy. 


|And by right eating a do not mean 





are, and mercury vapor lamps; 
Electric protection systems for high 
power transmission; 
Moving picture machines; 
Optical instruments; 
Medicines, including bacterins; 
High potential insulators; 
Third rail underground conduit systems; 
Railway block signaling. 


freak foods—I mean just good every- 
day foods properly combined. In fact, 
to eat correctly, or follow a course of 
Corrective Eating it is not at all neces- 
sary to upset your table. 

Eugene Christian, the well-known 
food specialist, has proved the efficacy 
of Corrective Eating in thousands of 
vases. Entirely without the use of 
drugs or medicines, men and women 
suffering from almost every conceivable 
non-organic ailment have been returned 
to health and vigor by following his 
simple directions in regard to their 
eating. 

+ * * * 

In a recent talk, with Eugene Chris- 
tian he told me of several interesting 
cases which had recently come under his 
care. One was that of a woman promi- 
nent in Woman Suffrage work in New 
York City. She had come to him with 
stomach and intestinal fermentation and 
gas, auto-intoxication, mental depres- 
sion and anemia, vertigo, and threat- 
ened heart failure. She was very much 
overweight when she commenced, but 
reduced her weight thirty-seven pounds 
during the treatment. He showed me 
a letter she had written him afterward, 
in which she said: 

“T am sure you will be gratified to 
hear that I continue to improve—it 
seems sometimes that I must have been 


made over, and it is difficult to remem- 
ber that less than eight months ago ! 
was a feeble old woman depending upon 
daily doses of strychnia for what little 
strength I had. When I came under 
your treatment, I weighed one hundred 
and ninety-seven pounds, was hardly 
able’ to walk, and was subject to most 
serious heart attacks upon the slightest 
exertion. And now I am go well, so 
strong, that my family and _ friends 
maintain that it is a miracle which has 
restored me to strength and vigor of life 
—certainly in my case the cure is most 
remarkable because of my sixty-seven 
years.” 

Another was a well-known 
who had been out of his pulpit for 
twenty-two months, unable to preach 
or conduct the simplest service Ne was 
about twenty-five pounds under-weight, 
anemic, nervous, had superacidity, and 
could not assimilate his food; and his 
heart action was very irregular. He 
had gradually declined for two years 
although treated by one of New York’s 
leading physicians. Three months after 
he placed himself under Eugene Chris- 
tian’s care, he preached the first sermon 
he had been able to preach in nearly two 
years. This was over three years ago. 

He has gained about twenty-five 
pounds in weight and since has not 
missed a day from his arduous clerical! 
work. He has. steadily gained in 
strength and vitality and is to-day 
healthy and athletic. 

. o + 


minister 


+ w * 

But Eugene Christian's own case is 
perhaps the most interesting of all, for 
it shows how he discovered the begin- 
nings of the methods which he has since 
pursued so successfully with others— 
methods of selecting and proportioning 
one’s meals so as to overcome conditions 
brought about by wrong eating. 

Twenty years ago he was at death's 
door; for severai years previous he 
had suffered all the agonies of acute 
stomach and intestinal troubles, until 
his doctors—among them some of the 
most noted specialists in the country— 
gave him up to die. As a last resort, 
he commenced to study the food ques- 
tion himself. As a result of what he 
learned, he succeeded in literally eating 
his way back to health without drugs 
or medicines of any kind and in a re- 
markably short space of time. 

Eugene Christian is to-day nearly 
sixty years old—or shall I say young? 
For he has more vitality, more ginger, 
more physical endurance than most 
youngsters in their teens. During the 
past fifteen years he has not had even 
so much as a cold. 

> * * . ¥ * 

Since the remarkable success of 
Eugene Christian has become known, 
people have sought his advice in such 
rapidily increasing numbers that he has 
found it necessary to put his methods 
in printed form. He has written a 
series of 24 Little Lessons which tell 
you exactly what to est for health, 
strength and efficiency. 

These lessons contain actual menus for 
breakfast, luncheon, and dinner, includ- 
ing corrective menus for almost every 
condition of health and sickness from 
infancy to old age, for all occupations, 
climates, and seasons.. 

With these lessons at hand it is just as 
though you were in personal contact 
with this great food specialist, because 
every point is so thoroughly covered 
and so clearly explained that you can 
scarcely think of a question which isn’t 
answered. You can. start eating the 
very things that will help to produce the 
increased physical and mental energy 
which you are seeking the day you re- 
ceive the lessons. And you are quite 
likely to feel some results after your 
very first balanced meal. 

If you would like to examine these 
‘24 Little Lessons in Corrective Eating,” 


simply write the Corrective Hating 
Society, Inc., Dept. 1154, 450 Fourth 
Avenue, New York City. It is not 


necessary to enclose any money with 
your request. Merely ask to have the 
lessons mailed for five days’ trial with the 
understanding that you will either send 
the small price asked, $3, or remail the 


books. 


Merely clip out and mail the following form instead of writing a letier, as this 
is a copy of the official blank adopted by the society, and will be honored at once. 





CORRECTIVE EATING SOCIETY, Inc., Dept. 1154, 450 Fourth Ave., New York City 


You may mail me the “ Lessons in Corrective Eating” for examination. 


Five days 


after I receive them, I will either send you $3 (full payment) or remail them to you 
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“Not the name of a thing, but the mark of a service’’ 


No lamps can ever be marked 
MAZDA unless they embody 
MAZDA Service standards of 


excellence 






The Meaning of MAZDA 


MAZDA is the trademark of a world-wide service to 
certain lamp manufacturers. Its purpose is to collect and 
select scientific and practical information concerning 
and developments in the art of incandescent 
a] fi ing and to distrib this inf to 
the companies entitled to receive this Service. MAZDA 
Service is centered in the Research Laboratories of the 
General Electric Company at Schenectady. 


The mark MAZDA can a only on lamps which 
meet the standards of MAZDA Service. It is thus an 
assurance of quality. This trademark is the property 
of the General Electric Company. 


on RESEARCH LABORATORIES OF 
GENERAL ELECTRIC COMPANY 

















Save Tool Temper Pattern Maker’s Tool Chest 


Cleveland Grindstones are ae Jj— ‘ 
genuine Berea and Huron atternmak ers 
Special 


stones—the sharpest cutting 
and smoothest wearing grits. 
Used by a majority of 
machinists and _ industrial 
schools. We supply 


Cleveland Grindstones 


Leatherette covered. = 
Solid mahogany fronts. = 
xtension drawer 
slides. Felt 





chest to meet your par- = 
i requirements. 
Guaranteed. 

Eighteen other styles = 
and cinco — quartered 





d plain and = 
in a variety of grits, each carefully selected by a oy Oe : 


and Prices. If we have no dealer near you, get our special offer. = 


THE CLEVELAND STONE CO, 




















1129 Leader-News Bldg. Cleveland, Ohio 
>. 

Magical Apparatus 

Grand Book Catalog. Over 700 engrave 

ings 25c. Parlor Tricks Catalog Free. Y 

MARTINKA & CO., Manefacturers, 493 Sixth Avenue, New York KcEEPIOR 


Cards, circulars, book, paper. Press $5. Lar- 
ger $18. Rotary $60. Save money. Print for 
others, big profit. All easy, rules sent. Write 
factory for catalogue presses, TYPE, caras. 
THE PRESS CO. 2. MERIDEN, CONN. 








Hack Saw Economy 
does not mean buying the cheapest 
blades. It means buying blades which 
will cut faster and last longer—those 
which will stand the gaff of hard shop use. 


Starrett Hack Saws 


will prove the greatest ultimate economy 
in the day-in-day-out service of shop 
routine. Our free catalog No. 21B de- 
scribes hack saws and 2100 sizes and styles 
of fine measuring tools. Write for it today. 


42.606 
The L. S. Starrett Co. Athol, Mass. 


The World's Greatest Toolmakers 








UNION TOOL CHEST WORKS Roctestcrss. 


SCIENTIFIC AMERICAN 

















Kindly keep your queries on separate sheets of 
paper when corresponding about such matters as 
patents, subscriptions, books, etc. This will 
greatly facilitate answering your questions, as in 
many cases they have to be referred to experts. 
The full name and address should be given on 
every sheet. No attention will be paid to un- 
signed queries. Full hints to correspondents are 
printed from time to time and will be mailed on 
request. 





(14207 )C. J. 8. asks: Kindly answer 
following in Notes and Queries column of 
Scientiric American. We have the files for 
years as well as the weekly issues here in our 
library, but I cannot find references to these 
questions. I have read the articles by Hassard 
on the making of a 44-inch reflector, and 
Mellish's on a 16-inch reflector, and I have made 


| satisfactory specula, 6 inches, and made very 


satisfactory equatorial mountings with circles for 
a 4-inch reflector and a similar one for a 2}4-inch 
reflector, and Mr. Mellish made me a 12-inch 
mirror, which I 
I tried to get Ritchey's work on “ Reflecting 
Telescopes," but the Smithsonian 
ceturned order and check, saying they had no 
further copies of the work. I have not had real 


| satisfaction in silvering, and have read the article 





on silvering in eleventh edition “Encyclopedia 
Britannica"’ (Brashear's Cold Method), but it 
is obscure in some ways. So you can please 
answer in the Query column: 1. Which is con- 
sidered the best method of silvering? In art in 





have satisfactorily mounted. | 


Institute | 


‘Encyclopedia Britannica’’ statement is made, | 


“dilute, mix, pour on plate," 
how much to dilute. 
signify? 2. In Cassegrainian mirrors, is hole 
drilled or cast when disc is cast, or after grinding 
or polishing? How can such a hole be drilled in a 
2-inch disc? Could a 2-inch hole be safely 
chipped out? 3. Works on _ telescopes state 
“more light is saved (or all of it) by using an inter- 
nal reflecting prism instead of a flat."" Seems to 
me no light rays can reach the speculum through 
the totally reflect-surface ofthe prism. 4. Like 
wise why is “best part of mirror cut away “ in 
Cassegrainian telescope, when with using flat in 
Newtonian form or the convex mirror in the 
Cassegrain, or (seems to me) even with a prism in 
Newtonian form, these parts cut off the rays that 
would strike the ‘best part of mirror,"’ why the 
objection to the hole, flats, etc., when with any 
of these forms the central part of mirror is thus 
out of commission? 5. In a Herschellian form, 
is not the distortion of the image very slight if 
mirror is of very long focus? Could a flat be 
placed where eyepiece is ordinarily used in this 
form, so as to reflect rays down to “eye end.” 
“Brachy"' telescope uses a convex mirror thus, 
but I have heard nothing of the details or the 
results gained. 6. The average polished plate 


| glass has usually a very beautiful surface. Is 


plate usually true enough for a flat—‘‘a true 
optical plane'’? 7. In the last polishing of a 
mirror, is not a chamois with rouge on it a better 
medium, placed over the pitch coat, than wax, 
or than the pitch alone? 8. Can you give a brief 
description of the Foucalt test? No account of 


: | it can be found in “ Encyclopedia Britannica,” nor 


in any work I have been able to get my hands on. 


| I know how to have the pinhole, the mirror, and 


| knife edge, but is the lamp moved, or the speculum 


= | mirror. 


our expert graders of many years’ experience. Guaranteed. 5 
No soft or flint spots fe are largest pro- . of ” :| 
ducers and guarantee satisfaction Buy This UNION TOOL CHEST i 
A . d stop th ‘i e of lost tools, Has a place for every tool to = 

Write for catalug and get acquainted. San & nate, clean, Ivan foam Ipecks ond mataneresoen ince te I 
mnodiately if one is mislaid or borrowed. Write for our Catalog = 





turned, or the knife edge moved to get the point 
of pencil of rays equidistant from all parts of 
How far is speculum usually placed from 
lamp and knife edge? Can burnishing without 
resilvering usually be done to good effect? <A. 1. 
Probably there is no method of silvering a mirror 
which can be pronounced the “best’’ method. 
Most formulas yield good results when care- 
fully followed. Doubtless Dr. Brashear wili give 
you advice regarding the application of his method 
if you will address the John A. Brashear Com- 
pany, Pittsburgh, Pa. In following a formula, 
where it simply calls for a dilution, such a dilu- 
tion must be intended as will give the proper 
quantity for the area to be coated. You will find 
an excellent description of the silvering process in 
the ScienTIFIC AMERICAN SUPPLEMENT, No. 1991. 
We reprinted the Ritchey paper on the Reflecting 
Telescope and the Making and Testing of Optical 
Mirrors, from the Smithsonian *‘ Contributions to 
Knowledge."" It is contained in the ScrentiFic 
American SopeLtement, Nos. 1512-1513-1514- 
1515-1516-1517. These numbers can be had 
from the H. W. Wilson Company, White Plains, 
N. Y., for 10 cents each. 2. We cannot say 
whether holes are ever cast in optical glass. 
Should you wish to drill a glass plate, you will 
find clear and practical instructions in our ‘‘ Cyclo- 
pedia of Formulas," price $5.00 postpaid. The 
great mirror, 73 inches diameter, of the new 
Canadian telescope has a hole in it over 10 inches 
in diameter. 3. A totally reflecting prism inter- 
cepts only a small portion of the light which enters 
a 12-inch telescope tube. It has no other effect 
upon the seeing. It, however, transmits much 
more light than a plane mirror reflects. It is 
much better than a plane mirror for changing 
the direction of a beam of light. 4. The 
small hole necessary to transmit the beam in the 


| Cassegrainian form of telescope does not seriously 


reduce the amount of light, but with it the in- 
strument can be handled like a refracting telescope, 
as no other form of reflector can be. 5. We see 
no difficulty in using a mirror in the place of the 
eyepiece in the Herschellian reflector, and sending 
the light down to the lower end of the tube, but 
you must then submit to the loss of light from the 
small mirror by reflection. 6. We do not think 


but does not say | 
What dilution does this | 
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ordinary plate glass has a sufficiently true plane 
surface for use with high powers and we should 
expect the disks of planets, etc., to be distorted if 
plate glass were used for a mirror. 7. If chamois 
were better than the forms now used the makers 
of telescopes would have found out the fact and 
would be using it instead of the wax form. The 
fibers of chamois leather would probably leave 
marks on the glass. 8. We regret to say that 
we are not able to give any details of the Foucault 
test. We have had no experience in that line of 
work. 9. The old silver is removed from 
mirror with nitric acid, before resilvering. We 
should advise you to seek the advice of makers of 
reflecting telescopes as to the finishing. 


(14208) J. F. 8. asks: 1. In regards, 
to the sinking of the ‘‘ Titanic’; did this ship sink 
clear to bottom? If it did not, please explain the 
cause of its not sinking to the greatest depth, and 
if it did sink to bottom please explain cause of 
its doing so. 2. What is the greatest depth a 
submarine can submerge with safety? At what 
depth was the “Deutschland” lying when it 
was submerged in the English Channel for a 
couple of days? What is the greatest depth a 
boat similar to the ‘“ Deutschland” could sink? 
3. How long would it take a current of electricity 
to pass around the earth if it were possible to 
run a wire around for that distance? A claims 
that the resistance would hinder the speed of 
the impulse and by so doing would take several 
seconds for it to pass around the earth. B claims 
that all electricity travels at the same speed and 
if a large enough impulse were started into the 
wire that it would reach the other end instantly, 
because he says that all currents travel with the 
same speed, and if it reached there at all it would 
travel the whole distance with the same speed that 
it would travel 100 miles and considering that 
electricity travels at the speed of 288,000 miles 
per second B claims that it would traverse the 
globe instantly. Who is correct? A. 1, The 
“Titanic’’ went to the bottom quickly and 
swiftly so soon as she filled with water, The 
reason is that she was heavier than the same 
bulk of water. Water is compressed very slightly 
by pressure andi s only about 1/5 heavier at the 
bottom of the deepest places than at the surface, 
The pressure of the water has no effect on a 
sinking body. We fall through the air very 
swiftly, and the pressure of the air is enormous 
on us, several tons. We move through it with no 
thought of its pressure. The”reason is that the 
pressure is equal in all direction and so does not 
prevent our motion through it. It is the same 
with water. 2. The submarine which sunk in 
Honolulu harbor was found in a little over 300 
feet of water, as we remember it. A submarine 
could not withstand this pressure. Its plates 
are not thick enough to do so. We do not know 
the depth to which the “ Deutschland" sunk, 
The air in a submarine is compressible and the 
plates would be bent in with the pressure of the 
water outside, so that the boat would collapse 
with a pressure sufficient to bend the plates. 
3. It would take several seconds for a current of 
electricity on a wire to flow around the earth 
We do not know the exact time. The number of 
miles you give, 288,000 per second, was deter- 
mined by Wheatstone many years ago, and later 
work has led men to think the number not correct. 
Electric waves through space are believed to 
travel with the speed of light, 186,300 miles per 
second. There is no known motion faster than 
this. It is the swiftest known in the universe. 
“Ganot's Physics,” 18th edition, page 858, has 
this statement, “‘ There is no distinct meaning to 
be attached to the expression ‘ velocity of electric 
transmission,’ since it depends upon so many 
conditions, such as electromotive force used, 
length of line, capacity, inductance, and resistance 
of line per unit of length,” Electricity cannot 
flow in an instant to any considerable distance over 
a wire. 


(14209) R. H. S. asks: Would you be 
so kind as to enlighten me on the question below? 
Several men have been trying to tell me that @ 
fan type vacuum cleaner is not a vacuum cleaner, 
but a suction cleaner. That a vacuum cleaner 
is a machine that has a pump to it. I claim that 
to create a suction you must first create a vacuum. 
The fan in my opinion a fan type machine creates 
a vacuum just the same as a pump, only a dif- 
ferent principle . Can a suction be created with- 
out creating a vacuum? Are not suction and 
vacuum the same thing? A. All forms of cleaners 
work by producing a partial vacuum in the tube 
and the air pressure on the outside pushes air and 
dirt up into the bag or box of the cleaner. A fan 
sucks air out from behind itself and so reduces 
the air pressure there and air blows in to take 
the place of the air sucked out by the fan. A 
pump takes air out in the same manner and the 
air outside pushes in to take the place of the aif 
pumped out. Either way the taking of air oub 
reduces the pressure and this produces @ 
vacuum. Any form of machine which takes aif 
out of the machine and causes air to rush iD 
and carry dirt with it is a vaccum cleaner. 

You are quite right that suction operates by 
first producing a partial vacuum. A boy sucks 
cider through a straw by sucking the air out of 
the straw and the cider rises to fill the place from 
which the air has been sucked out. Of course 
it is the pressure of the air outside pushing dow® 
on the cider outside the straw which causes the 
cider to rise in the straw; but the vacuum is 
there truly. Suction may cause a vacuum but 
suction and vacuum have not the same meaning. 
Suction is an action. A vacuum is an empty 
place. 

(14210) W. J. M. asks: Would you 
please give me the specific gravity of argon 68% 
A. The specific gravity of argon gas is 1.3778, the 
air being taken as 1. A liter at 0° C at 

in 45° latitude, and 760 mm. barometer, 
17.828 grammes. 
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SAVED from DIRE CALAMITY! 


















Give Your Motor 
a Chance 
for Maximum PYRENE} 


| $8 TODAY 
Efficiency | $10 MAY Ist 
THE 
| 


HARRISON 


Original Hexagon 


Cellular Radiator | 





is not only designed for best cooling 
requirements, but is made to give 
continued efficiency. 


This original horizontal cell con- | CE 
struction gives more cooling capacity, KILLS FIR j 
{ 


saves much weight and _ insures a LIFE am 
greater durability. 
Our new car caught er on a deserted road. 20 miles from 
ln Ste 6 a gara The night was black. 

Notice its performance I poe Pyrene and had the fire out in 30 seconds. 

What a plight we’d have been in without Pyrene! A new 
$2000 car reduced to scrap iron. Our baggage burned. Our 
tour spoiled. Our lives endangered. Forced to walk miles on 


this year on these cars 









CHANDLER — HUDSON — HUPMOBILE | a dark lonely road. 

A tak big risk who dri ithout Py . 
meine MO me ep ee 
Also GRAMM and FEDERAL TRUCKS accessory dealers everywhere. 


Buy today and save $2. The price goes to $10 May Ist. 
Saves 15 per cent each year on auto insurance cost, Saves 
money as well as life. 


Pyrene Manufacturing Company, New York 


Our Book on Radiator History 
and Efficiency on Request 


| 
| 
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Lockport, N. YJ 
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_ Signs that Fail 


= aaa “No Trespassing” signs which you have 
placed on the wooden fence around your factory grounds are a 
mockery to the man whom you wish most to “Keep Out” 





We have solved this 
problem satisfactorily 
for many of the 
large factory y 
plants of 
America. 













You Can’t Get In” 
is better than 
“Keep Out” 


The only way to make such 
signs effective is to make 
them unnecessary— 

make trespassing 
impossible. 
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Property 
Protection 
Fence 






This fence is 
today universally 
conceded to be the 
“last word” in effective, wire; double brace in 
economical factory pro- each mesh; has shock resisting 
tection. , resiliency. 


Cyclone Posts 
are of heavy 

tubular steel — the 
strongest form of post 
construction. 


Small mesh 
leaves no toe hold 

{or would-be climbers— 

barb wire top prevents ciimb- 

ing over. 





















Fabric of 
heavily galvanized 



















We build Cyclone Fences in various styles and heights, with swinging or sliding gates vo 
fit all openings for alleys, switch tracks, driveways, etc. 


Our engineers will advise with you free of cost as to your needs. 
We supply construction superintendent at nominal cost and guarantee every fence we ereci. 
Illustrated Catalog, showing many styles of fence construction, sent free on request. 


CYCLONE FENCE COMPANY 
WAUKEGAN Dept. 144 ILLINOIS | 
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New and old concrete 
floors can NOW bemade 
dustproofand waterproof 
Ys can prevent the expense of floor 
repairs and save merchandise and 
machinery from the ruinous silicate 


dust by simply flushing on the colorless 
liquid chemical Lapidolith. 










Lapidolith acts chemically on the Portland 
Cement, converting it into a granite-hard 
mass, creating an unbreakable grip on 
the sand and other aggregate, so that the 
friction of walking and trucking cannot 
grind it out. 


fst flush tton! 


Let us refer you to users of Lapidolith in 
your city. 


Today—send for sample flask, Lapido- 
lized block, book of testimonials; proof- 
in-advance. Dept. 1. 


L. SONNEBORN SONS, Inc. 


Manufacturers of Cemcoat, the 
Washable Wall Coating 


264 Pearl Street, New York 
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Men Who Are Making Americ a 





J. P. MORGAN 


“His Own Worst Enemy” 


The first story of its kind ever published 
about Morgan 


by B. C. FORBES 


in this week’s 


L lie’s 
Illustrated Weekly Newspaper 
Established in 1855 


225 Fifth Ave. New York City 








Ice Cooled Bubbling Fountain 


for Attachment to Municipal Supply 


A Scientific Solution of the Sanitary 
Drinking Water Question 


Fifteen and one-half circulating coils of pipe in the cork- 
jacketed ice tank insure an ice-cooled sanitary drink to every 
employee 


Holds 75 Lbs. of Ice. 
Send for Our Complete Catalog 


showing our line of Wash Bowls, Metal Lockers, All Steel 
Stools and Chairs with Inset Wood Seats, Stock and Storage 
Racks, Metal Shelving, Metal Vault Fixtures, Improved Soda 
Kettles, 40 and 60 gallons, Water Heaters and Instantaneous 
Mixers, Bubbling Drinking Fountains, Work Benches and 
Bench Legs, Drawing Stands, et« 


Manufacturing Equipment and Engineering Co. 


136 Federal Street : Boston, Mass., U. S. A. 








Supplies 150 Persons 











SCIENTIFIC AMERICAN 


NEW BOOKS, ETC. 


VocaL ARtT-ScCIENCE AND Its APPLICATION. 


By Frank E. Miller, A.M., M.D. With 
a Foreword by Gustav Kobbé. New 
| York: G. Schirmer. Svo.; 291 


illustrated. Price, $2.50. 


| This substantial work is particularly addressed 
to the vocal teacher, the physiological investigator 
specialist to these must we 


and the medical 


for the codéperation that alone may lift 
has fallen 
facts and 


dog- 


lool voice 


culture out of the muddle into which it 


| and place it firmly upon established 


principles gnorance masquerading as 


incalculable harm to our 
Miller's 


overestimated he 


matism is doing 
and Dr 


hardly be 


young 


sincere and significent 


singers 
labors can 


order out of chaos by delving down through 


effect to cause, replaces guess-work by knowledge, 


and builds facts into a harmonious whole 


conceded the name of vocal art-science 


attacked the old 


must be 


Old basic principles are not 


ideas are simply enriched by the modern findings 
| of inmatomy, physiology and psychology His 
j own experience as singer and physician, with his 


access to noted artists and investigators, has 


enabled him to use his powers of cbservation to 
} excellent effect in this full disclosure of the mecha- 
use of this mecha 
The 


universal 


} nism of voice and the automatic 


nism as a medium of art epression work 


inaugurates a movement toward 


standardization of voice principles, and goes 


muscle-sets involved, to seek 


light of 
that an explanation of genius lies in the 


back of the mere 


knowledge in the their nerve supply 
believing 
| 

|} perfect 


pathetic nervous systems 


harmony of the cerebro-spinal and sym- 


Unique illustrations 


enliven the text and point its lessons; altogether 


it would appear that Gustav Kobbé's designa- 


the 


truth as eulogy. 


tion of volume as ‘‘epoch-making"’ contains 


as much 


| TH 
DIARY 


WoruD” PocKker 
1917. Balti- 


Remington Co. 


* MECHANICAL 
YrEAR Book. 
Norman, 
illustrated. 


AND 
The 
153 


l6mo.; pp.; Price, 35 


cents net 


The thirtieth issue of this year book carries 


some seven hundred items of 
but 


discloses 


An index 


information illustrated by numerous small 


diagrams there is a judicious 


and blank leaves in the back 


cuts and 


clear 
selection of tables 


of the book are arranged for a diary and for 
| memoranda. 
HanpBook OF ENGINEERING MATHE- 





matics. By Walter KE. Wynne, B.E. and 
| William Spraragen, B.E. New York: 
D. Van Nostrand Company, 1916. 
12mo.; 230 pp.; 113 illustrations. Price, 


| $2 net. 

Students of engineering will find here in com- 
}pact and handy form the mathematics, both 
theoretical and applied, most useful to their 
| profession; and not only the formulae, but also 
the underlying data and applications. All 


branches of the subject are dealt with, including 
differential equations, and while the work is ad- 
primarily to the student, there is no 
reason why the practising engineer should not 
avail himself to good advantage of the reference 
material that the little volume presents in so 
handy a form. 


dressed 


AritHMetTic FOR ENaineers. Including 
Simple Algebra, Mensuration, Logar- 
ithms, Graphs, and the Slide Rule. By 
Charles B. Clapham, Hons. B.Sc. Eng. 

Lond.) New York: E. P. Dutton & Co., 
1916. Svo.; 447 pp.; illustrated. Price, 
$3 net. 


Those who hold, with the author, that exist 





ing text-books too lightly dismiss elementary 
principles, will find the fault remedied in this 
new work, that, discarding the purely academic, 


follows every principle with worked examples 
which embody actual problems of the laboratory, 
draughting room and workshop. Admirably 
combining the theoretical and the practical, the 
work aims also at economy of effort; these fea- 
tures should appeal to teachers in technical schools, 
while the clear detail of the work should commend 
it wherever a text for home study is desired. 


Facrory AccountinG. By Frank E., 
Webner, C.P.A. Chicago: La _ Salle 
Extension University, 1917. 8vo.; 357 
pp.; illustrated. Price, $2.75. 





‘Factory Accounting" is the sixth volume of 


the LaSalle course in higher accountancy, and has 
| been prepared by a factory cost specialist. This 
branch of accounting has assumed a command- 
ling position in the new industry, and now 
for recording that is not only systematic and com- 
prehensive but accurate and economical. 
The clear definitions and statements of the author, 
supplemented by charts, graphs and forms, go 
far toward simplifying a rather complex subject; 


calls 


also 


that | 


brings | 


the usual notes, rules, tables and data of interest 
to engineers The section on the steam engine 
has been revised to date with added notes on 
lubrication and anti-friction bearings, and there 
is a new section on the heat treatment of steel, | 


| How TO 


April 7, 1917 


MAkE THE BusINEss Pay, By 
Edwin L. Seabrook. New York: The 
Sheet Metal Publication Company, 1916, 
Svo.;200 pp. Price $2. 


This work on business management is addressed 


Pp-; | to those who are in one of the various branches of 


building construction, and covers advertising, 
correspondence, securing reliable customers, cogt 
of conducting business, bookkeeping, estimating, 
and efficient collection methods. Since so many 
men enter these trades as employees, and save 


j until they have sufficient capital to establish a 





| MopERN UNDERPINNING. 





while the intelligent beginner should find no dif- | 


ficulty in mastering the text, it may also claim 
the attention of the advanced 
efficient technique. Practice is set forth under 
the general heads of organization, controlling 
records. industrial classification, and production 
elements 


accountant by | 
reason of its up-to-date working methods and 


business of their own, they have little opportunity 
to learn the essentials of business management 
until its principles are forced upon them by costly 
Most of these errors could 
be avoided by the intelligent study of this treatise, 
which contractors in touch with vital 
facts, suggests new avenues of development, and 
solves many of the common problems of everyday 
experience, 


losses and mistakes. 


places 


RANGE-FINDER AND S LOPE-CarRpb. De 
signed by Capt. C. R. Young, C.O.T.C, 
Toronto, Canada. : 
The range-finder is a small, opaque card of 

celluloid to which is attached a string fixing the 

distance at which the card is to be held from the 


eye Along the upper edge is a scale which js 
superimposed upon the target, and below the 
scale is a diagram for determining the range 


without calculation; this consists of curves giving 
the width or height of the target in yards for any 
range up to 1.800 yards. The reverse side of the 
finder has instructions for its use, together with 
a table of approximate dimensions for familiar 
objects in the landscape; there is also a protractor 
by which the slope of the ground, or the height of 
any point above the observer's position, may be 
determined. An accompanying pamphlet gives 
detailed instructions for the use of both range. 
finder and slope-card, with typical examples and 
solutions. Capt. Young's device seems to offer 
various advantages that should enable it to find 
favor in military circles. 

THe Wor wpb’s MINERALS. 
Spencer, M.A., F.G.S. New York: 
Frederick A. Stokes Company, 1916. 
Svo.;338 pp.; illustrated. Price, $2.75 net. 
The 

beautified by 


By Leonard J, 


edition of this authoritative work, 
than two hundred accurate 
illustrations in color prepared under the direction 
of an expert from the British Museum and brought 
the inclusion of newly-discovered 
will be received with 
takes up the forms of minerals, 
crystals and their interesting formations, colors 
of the their fracture and 
cleavage, the chemical composition and classifica- 
tion of minerals, and the minerals themselves in 
scientific Especial attention is given 
to substances such as carnotite and _ partonite, 
which have but recently acquired economic 
importance. A feature of the work is its Ameri- 
canization by an expert, who tells just where each 
mineral occurs and its American market and price, 
The text is a readable account in popular language, 
exceedingly helpful to the student and collector 
jn enabling him to identify his own specimens. 


new 
more 


up to date by 
elements and their alloys 
enthusiasm. It 


various substances, 


sequence. 


Developments, 
Methods and Typical Examples. By 
Lazarus White, C.E., and Edmund 
Astley Prentis, Jr.. E.M. New York: 
John Wiley & Sons, Ine., 1917. Price, 
$1.50 net. 

In 1900, methods of underpinning were but 
crudely developed; since then the most wonderful 
achievements have been recorded, and it is these 
achievements that are set down from first-hand 
material by the writers of this book. The text 
of the work might almost be disregarded, and 
still the engineer might rapidly assimilate ac- 
curate ideas and precise methods from the il- 
lustrations alone. Particularly attention has 
been given to the New York subways construc- 
tion, a shining example of combination between 
the best contracting and engineering talent. 
From historical consideration the book proceeds 
to specific instances, concluding with an appendix 
devoted to the problems of underpinning in rock 
and the special arrangement of pit boards. Deal- 
ing with what has become a most important 
phase of construction, the work makes available 
to engineers and contractors a fund of valuable 
information that might otherwise be inaccessible. 


THE ADMINISTRATION OF INDUSTRIAL 
ENTERPRISES With Special Reference 
to Factory Practice. By Edward D. 
Jones, Ph.D. 8vo.; 448 py.; illustrated. 
New York: Longmans, Green and Co., 
1916. Price, $2 net. 

The author has added another notable volume 
to his writings on business and economics, in 
which he takes us through the launching of the 
industrial enterprise, its location—an important 
factor in future efficiency, and the considerations 
that enter into the layout of a manufacturing 
plant and its power problems. There is a survey 
of the administrative history of American in- 
dustry, leading to a general statement of present- 
day principles, and the functions and relationships 
of the higher executives are excellently set forth. 
Other chapters deal with cost accounting, the 
employment of labor, fatigue, the measurement 
of wage factors, and the newer wage systems. 
The various departments dealing with such 
matter¢ as advertising, selling, and traffic are 
adequately explained, and the final chapter 
presents facts and methods relating to credit 
and collection. The author has been highly 
successful in his double aim, which has been “t 
trace the application of the scientific method in 
industry. and to point out the efficiency and the 
charm of an economic policy based upon welfare 
and service.” 
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Oil Tests 


Their relation to Correct Lubrication 


This important 9 minute talk is based on the 50 years’ world-wide experience of the 


EVERAL years ago a prominent engineer invented 

a machine to determine the comparative efficiency 

of lubricating oils. But one day it was found that 
crude kerosene oil, by this machine’s test, was the best 
lubricant. 


That, of course, was ridiculous on the 
face of it. 


This will indicate the difficulties which 
science has always met in trying to judge 
an oil’s efficiency by anptinn but the 
practical tests of service. 


Nevertheless, during manufacture, certain 
scientific tests are essential. 


Gargoyle Lubricants, whether they are 
intended for steam engine use, gas engine 
use, or use on other friction surfaces, are 
all put through many such scientific tests. 

For example: Each batch of Gargoyle Mobiloils 
which goes on the market, is put through at least 35 
separate and distinct tests. 


These tests are not aimed to gt at the lubricating 
efficiency of the oil. The oil’s efficiency had to be ar- 
rived at by long experiment in practical use. 


The scientific laboratory tests simply make sure that 
the oil is running uniform-—that every batch manu- 
factured is up to the proven standard. 


Below we outline briefly a few of the tests used for 
this purpose. 


IMPURITY AND WATER TEST 


Crude oil comes from the ground. 
It is liable to contain traces of salt, 
mud, sand, water and other foreign 
substances held in suspension. 

e crude oil which is subjected to 
this test is mixed half and half with 
gasoline and poured into a graduated 
glass sedimentation jar. e jar is 
then put into a centrifuge and whirled. 

During the whirling process the 
bottom of the jar is thrown outward. 
The water and foreign substances 
are forced into the small graduated 
end of the jar. The organic forei : 
substances form a layer between the water and the oil, the sand 
sinking to the bottom. 

The graduated scale indicates the percentage of water and of 
foreign substances in the sample under examination. 


GRAVITY TEST 


q In this test a weighted bulb with a graduated spindle 
(hydrometer) is dropped into a tube of oil. The hydrometer 
floats. But its bottom sinks to a certain depth—depend- 
ing on the oil's gravity. The gravity is determined by the 
depth to which the bape y= sinks, as shown by the 
markings on the spindle with the oil at 60° F. 

This test is simply used to determine whether or not 
uniform weight per gallon is bei maintained. It is 
constantly used in manufacturing Gargoyle Lubricants. 


FLASH AND FIRE TESTS 


The flash test is the lowest temperature at which the 
: vapor from an oil will ignite but not 
continue to burn. 

If the flash test is too low, the oil will evaporate 
from the cylinder walls and bearings when the 
normal engine heat develops. This would leave 
the friction surfaces without lubrication. _ 

2 Gargoyle Lubricants always undergw this flash 
es: 








==> 


t. 
_ The fire test is made with the apparatus used 
in the flash test. 
_ The fire test is the temperature at which the 
ignited vapor from an oil will continue to burn. 

is is another check u in manufacturing 

Gargoyle Lubricants to insure uniformity. 

But it should be remembered that the flash 
and fire tests alone cannot determine an oil's 
lubricating efficiency. 


POUR TEST 


The pour test is the lowest point of 
temperature at which the oil will 
fiow. This is also known as the Cold 
Test. Below its pour test, oil forms 
into a soft, jelly-like substance that will 
not flow. 

This test is used to make sure 
that every batch of Gargoyle Lubri- 
cants is meeting the established pour 
test standard. 








GARE 


Vacuum Oil Company 


CLOUD TEST 


The oil is put into a screw-capped glass 
jar. A thermometer down through 
the cover into the oil. The jar is im- 
mersed in ice. The oil then gradually cools. 

The cloud test is the temperature at 
which a cloud first forms in the oil and 
! rises about half way up when it about 

ian, Ne covers the bulb of the thermometer. Its 
reading is given as the cloud test. 

This is a laboratory test constantly used in manufacturing Gargoyle 
Lubricants. 





COOK TEST 


Oil can be decolorized by these methods: 
(1) By Chemical Treatment. 
(2) By Filtration. 
G} By a combination of both. 

In filtration Gargoyle Mobiloils’are passed 
through filters containing 20 tons to 50 tons 
of fuller’s earth. 

The cook test determines whether the 
purification after treatment is complete. 

The oil for owe | is put in a glass beaker. 
There it is heated for one hour up to 450° F. 
The oil is then examined for discoloration 
and sediment. 

The original color of the oil gives no real 
guide to its lubricating efficiency. Nor does 
it give a real guide to the carbon content. But, under this cook 
test, a change from the original color of the oil indicates the degree 
of incomplete purification. 

Under this test the contrast between the discoloration of most 
oils and the slight discoloration of Gargoyle Lubricants—Gargoyle 
Mobiloils for example—is very marked. 


VISCOSITY TEST 


Viscosity is simply the technical name 
for what is popularly called “‘ body.” 

But this fact must be borne in mind: 
Two oils which will show the same vis- 
conty at one temperature will often 
decidedly differ in viscosity at higher 
or lower temperatures. . 
> e viscosity of Gargoyle Lubricants 
is tested at three different temperatures 
—104°—140° and 210° F. — 

In this test the oil is put into a tube 
surrounded by water or steam which is 
kept at the test temperature. When 
the oil reaches the predetermined 
: _ temperature, a plug in the bottom of the 
tube is removed. This opens a small stan ized tube. The 
oil is then allowed to flow out of this opening into a glass receptacie 
of known capacity. 

The time in seconds required by the oil to fill the container be- 
neath, = to the standard graduation mark, is the measure of the oil's 


viscosi 
through the viscosity test, but the 








y. 

_Gargoyle Lubricants all 
viscosity test alone cannot determine the efficiency of an oil. Gar- 
goyle Lubricants possess individual characteristics as lubricants. 


So much for “‘tests’’. 


We have tried to make plain the out difference in efficiency 
which may exist between oils which alike, feel alike and test 
alike. To cope with this puzzling condition, the Vacuum Oil Com- 
pany has for years maintained thoroughly equipped laboratories and 
engineering departments in many parts of the world. 


In recommending a Gargoyle Lubricant for a given purpose, we first 
rnalyze the operating conditions to be met, then specify the lubricant 
which is known, from practical experience, to meet the conditions 
most efficiently. 

With Gargoyle Mobiloils this situation is met by a Chart of Rec- 
ommendations which is shown in part onthis page. The oils specified 
for the various cars in this Chart are determined annually by a 
careful engineering analysis of each model and make of car. 


_ The recommendations are based on 50 years of practical experience 
in lubrication. The formule and methods u in manufacturing 
these oils are based on almost numberless practical tests. 
_You may safely feel that the oil specified for your car in this chart 

will insure— 

Greater power. 

Less friction. 

Less carbon. 

Lower consumption of gasoline. 

Less consumption of lubricating oil. 

Longer life of your car. 


Write for new 56-page book- 
let containing complete dis- 
cussion of your lubrication 
problems, list of troubles with 
remedies and complete Charts 
of Recommendations for 
Automobiles, Motorcycles, 
Tractors and Marine Engines. 


Mobiloils 


A grade for each type of motor 


In buying Gargoyle Mobiloils from your dealer, it is safest to purchase in original 
packages. Look for the red Gargoyle on the container. If the dealer has not the grade 
specified for your car, kindly write our nearest branch, giving dealer’s name and address. 


VACUUM OIL COMPANY, Rochester, N. Y., U. S. A. 


Specialists in the manufacture of high-grade lubricants for 


every class of i 


. Obtainable everywhere in the world. 


Domestic Branches: Detroit New York Philadelphia Minneapolis Boston Chicago Indianapolis Pittsburgh Kansas City,Kan. Des Moines 














Correct Automobile Lubrication 
Explanation: —The four grades of Gergoyle 
Mobiloils, for engine lubrication, purified to 
remove free carbon, are: 

Gargoyle Mobiloi!l “A” 

Gargoyle Mobiloil “B” 

Gargoyle Mobiloil “E” 

Gargoyle Mobiloil “Arctic” 
In the Chart below, the letter opposite the 
car indicates the grade of Gargoyle Mobiloils 
that should be used. For example, ‘A’ 
means Gargoyle Mobiloil A,"’ “Arc” means 
Gargoyle obiloil “Arctic,"’ ete The 
recommendations cover all models of both 
pleasure and commercial vehicles unless 
otherwise noted. 
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Electric Vehicles—F or metor bearings and 
enclosed chains use Gargoyle Mobilon “A’ 
the year ‘round. For open chains and 
differential, use Gargoyle Mobiisii “C” 
the year ‘round. Excepti 


ion-—For winter 
lubrication of pleasure cars use Gargoyle 
Mobiloil “Arctic” for worm drive and 
Gargoyle Mobiloil “A” for bevel gear drive 
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Tire ‘Balance’ Means Scientific Research, 
Application and Construction 


To be 100% efficient a tire must be ‘balanced’. 

By ‘balanced’ is meant that equal resistance to 
wear given simultaneously by every part of a tire. 

In other words, a ‘balanced’ tire will not and 
cannot wear out more quickly in any one part than 
in any other. 

There is no ‘weakest link’ in a ‘balanced’ tire. 
Each part is equally strong, equally sturdy and equally 
constructed to contribute its quota to wear-resistance. 

in a ‘balanced’ tire every part is mutually 
supported and supporting. 

Like a well-organized industry, every part is 
interdependent. 

Such ‘balance’ is only possible by the proper 
application of scientific law to tire construction. 

So, when that co-relation of interdependent tire 
parts was established by the chemists and other 
scientists employed in constant research work in the 
great laboratories of the United States Tire Company 

—when the proper ‘balance’ between resiliency and 
toughness in the rubber-tread was found 


—when the proper ‘balance’ between flexibility and 
strength in the fabric carcass was established 


—and when the final ‘balance’ between the rubber- 
tread and the fabric carcass was discovered 


—then and only then was produced a ‘balanced’ tire. 


* * * * ~ * * 


Superiority of organization, resources and in- 
dustrial opportunity constitute the basis of United 
States Tire supremacy 


—unrivalled skill, craftmanship and scientific 
application form the back-bone of the same 


—while honest worth and finest quality of ma- 
terial are the crown of a great achievement. 


Thence United States Tires Are GOOD Tires— 
all five—the ‘Nobby,’ the ‘Royal Cord,’ the ‘Chain,’ the 
‘Usco,’ and the ‘Plain’—and all are ‘BALANCED’ 
tires, giving equal wear and better service, going 
further and costing less. 


United States lire Company 


1790 Broadway, New York 




















Naval Coast Defense Reserve 


(RECENTLY ESTABLISHED BY FEDERAL NAVAL RESERVE ACT) 


Men and Boats Wanted 


FOR THE SECOND NAVAL DISTRICT — Chatham, Cape Cod, to New London, Conn. 





Service required only 
in case of War or 
National Emergency 








Navy 


WORK WILL BE IN CONNECTION WITH 


Submarine Chasers, Harbor Patrol Vessels, Supply Vessels, 


Mine Planters and Sweepers, Cable Layers 


Information can be obtained by addressing 


PATROL SQUADRON 


Room 640, Woolworth Building 


- New York City 


Pay same as corres- 
ponding grade in U. S. 



































